
(12) United States Patent 
Kuroita et a]. 

US007998968B2 

US 7,998,968 B2 
Aug. 16, 2011 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(*) 

(21) 

(22) 

(65) 

(60) 

(30) 

Nov. 24, 2006 
Sep. 6, 2007 

(51) 

(52) 

(58) 

(56) 

SUBSTITUTED PYRIMIDINES AND [1,2, 4] 
TRIAZOLES AND THE USE THEREOF FOR 

TREATING PROPHYLAXIS, 
CARDIOVASCULAR DISEASES, METABOLIC 
DISEASES AND/OR CENTRAL NERVOUS 
SYSTEM DISEASES 

Inventors: Takanobu Kuroita, Osaka (JP); Hiroki 
Sakamoto, Osaka (JP); Hideyuki 
IgaWa, Osaka (JP); Minoru Sasaki, 
Osaka (JP); Kouhei Asano, Osaka (JP); 
Tsuyoshi MaekaWa, Osaka (JP); Koji 
Fuji, Osaka (JP) 

Assignee: Takeda Pharmaceutical Company 
Limited, Osaka (JP) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

App1.No.: 12/625,622 

Filed: Nov. 25, 2009 

Prior Publication Data 

US 2011/0112120A9 May 12,2011 

Related US. Application Data 

Division of application No. 12/114,048, ?led on May 
2, 2008, noW Pat. No. 7,803,940, Which is a 
continuation-in-part of application No. 11/943,910, 
?led on Nov. 21, 2007, noW abandoned. 

Foreign Application Priority Data 

(JP) ............................... .. 2006-317839 

(JP) ............................... .. 2007-232106 

Int. Cl. 
A61K 31/505 (2006.01) 
US. Cl. ...... .. 514/269; 544/319; 548/132; 549/407; 

549/426; 549/471 
Field of Classi?cation Search ................ .. 514/269; 

544/319; 548/132; 549/407, 426, 471 
See application ?le for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

5,162,326 A 11/1992 Naka et a1. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

0 685 467 A1 12/1995 
2 078 764 C1 5/1997 
2 174 513 C2 12/1998 

WO 92/17469 A2 10/1992 
WO 94/08990 A1 4/1994 
WO 94/21629 A1 9/1994 
WO 95/16677 A1 6/1995 
WO 96/07647 A1 3/1996 
WO 02/12210 A1 2/2002 

WO 2006/074057 A2 7/2006 

W0 WO 2006/100520 A1 9/2006 
W0 WO 2007/003271 A1 1/2007 
W0 WO 2008/062905 A3 5/2008 

OTHER PUBLICATIONS 

U.S. Appl. No. 12/516,099, ?led Nov. 21, 2007, Kuroita et a1. 

(Continued) 
Primary Examiner * James O Wilson 

Assistant Examiner * Douglas M Willis 

(74) Attorney, Agent, or Firm * Foley & Lardner LLP 

(57) ABSTRACT 
A compound represented by the formula (I): 

(I) 
A 
1 X2 
X A \xl R1 

Wherein R1 is an oxo group, :NiR or the like; a group 
represented by the formula: 

A 
1 X2 
X /K \X1 

is a group represented by the formula: 

R4 R4 

R2 / R2 
N—N 

A R R3 N ; 

1. 
R2 is a group represented by the formula: 

R3 and R4 are each H, or C1-C6 alkyl, C3-C6 cycloalkyl, 
C1-C6 alkoxy, C1-C6 alkylamino, di(C1-C6)alkylamino or 
C1-C6 alkylthio, each of Which is optionally substituted; and 
R5 is H, or C1-C6 alkyl, C2-C6 alkenyl, cyclic group, each of 
Which is optionally substituted, iCOiR8 or iOiR8', or 
a salt thereof. For example, the compound may be substituted 
pyrimidines and pharmaceutical compositions of the formula 
(I) Where X;CR3; X1;CR2 or iNRZ; and X2;CR5 
or iNR5. The compound of the present invention is useful as 
a drug for the prophylaxis or treatment of cardiovascular 
diseases, metabolic diseases and/or central nervous system 
diseases. 

38 Claims, No Drawings 
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SUBSTITUTED PYRIMIDINES AND [1,2, 4] 
TRIAZOLES AND THE USE THEREOF FOR 

TREATING PROPHYLAXIS, 
CARDIOVASCULAR DISEASES, METABOLIC 
DISEASES AND/OR CENTRAL NERVOUS 

SYSTEM DISEASES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of US. application Ser. No. 

12/114,048, ?led May 2, 2008, Which is a continuation-in 
part of application Ser. No. 11/943,910, ?led Nov. 21, 2007, 
Which claims the bene?t of Japanese patent application No. 
2006-317839, ?led Nov. 24, 2006, and Japanese patent appli 
cation No. 2007-232106, ?led Sep. 6, 2007, the contents of 
Which are incorporated in full herein by this reference. 

FIELD OF THE INVENTION 

The present invention relates to a novel heteromonocyclic 
compound having superior properties as a pharmaceutical 
agent, a production method thereof and use thereof. More 
particularly, the present invention relates to a heteromonocy 
clic compound having a particular structure and superior 
pharmacological action such as strong and sustained antihy 
pertensive action, insulin sensitiZing activity and the like, and 
superior property such as crystallinity and stability and the 
like, Which is useful as an agent for the prophylaxis or treat 
ment of cardiovascular diseases such as hypertension, cardiac 
disease (cardiac hypertrophy, heart failure, myocardial inf 
arction and the like), arteriosclerosis, kidney disease (diabetic 
nephropathy, chronic glomerulonephritis and the like), stroke 
and the like; metabolic diseases such as dyslipidemia, obe 
sity, diabetes and the like; and/or central nervous system 
diseases such as depression, dementia, AlZheimer’s disease 
and the like, or a salt thereof, or a prodrug thereof, a produc 
tion method thereof, and use thereof and the like. 

BACKGROUND OF THE INVENTION 

US. Pat. No. 5,183,899 (JP-A-3-218371) describes a com 
pound represented by the formula 

71 Z I 

wherein R is an alkyl group and D is an alkoxy group, a 
hydroxyl group, a halogen atom or an amino group Which 
may be substituted, or a salt thereof, and that the compound 
has an angiotensin II receptor antagonistic action and a anti 
hypertensive action and is useful as a therapeutic agent for 
cardiovascular diseases such as hypertension, cardiac dis 
ease, stroke and the like. 
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2 
US. Pat. No. 5,162,326 (JP-A-4-330072) describes a com 

pound represented by the formula 

wherein R1 is hydrogen or a hydrocarbon residue Which may 
be substituted; R2 is hydrogen, halogen, nitro, optionally sub 
stituted amino, forrnyl or a hydrocarbon residue Which may 
be substituted; R3 is a hydrocarbon residue Which may be 
substituted; R4 is hydrogen, halogen or nitro; R5 is a residue 
capable of forming an anion or a residue convertible into an 
anion; X is a direct bond or a spacer having one atomic length 
and containing an oxygen, nitrogen or sulfur atom; Y is a 
direct bond or a spacer having atomic length of tWo or less 
betWeen the phenylene group and the phenyl group; n is an 
integer of 1 or 2; or a salt thereof, and that the compound has 
an angiotensin II receptor antagonistic action and a antihy 
pertensive action and is useful as a therapeutic agent for 
cardiovascular diseases such as hypertension, cardiac dis 
ease, stroke and the like. 
US. Pat. No. 5,304,565 (JP-A-5-155862) describes a com 

pound represented by the formula 

R2 
Y. 

i R1 Z%N 

Wherein R1, Which may be optionally bound through a hetero 
atom, is a hydrocarbon residue Which may be substituted; R2 
and R3 Which may be same or different, are each indepen 
dently hydrogen, cyano, nitro, optionally substituted loWer 
alkyl, or a group of the formula iCOD Wherein D is alkoxy, 
hydroxy, halogen, or optionally substituted amino, or R2 and 
R3 are taken together to form a benZene ring Which may be 
substituted; Y is N or CH; Z is bound to a ring nitrogen atom 
and is a group having the formula 

Wherein R4 is hydrogen, halogen or nitro, and R5 is a residue 
capable of forming an anion or a residue convertible into an 
anion; X is a direct bond or a spacer having atomic length of 
tWo or less betWeen the phenylene group and the phenyl 
group; n is an integer of 1 or 2; and the dotted line shoWs that 
one double bond exists; or a salt thereof, and the compound 
has an angiotensin II receptor antagonistic action and a anti 
hypertensive action and is useful as a therapeutic agent for 
cardiovascular diseases such as hypertension, cardiac dis 
ease, stroke and the like. 
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Us. Pat. No. 5,243,054 (JP-A-5-27l228) describes a com 
pound represented by the formula 

wherein R1 is an optionally substituted hydrocarbon residue 
Which is optionally bonded through a hetero atom; R2 is an 
optionally substituted 5-7 membered heterocyclic residue 
having, as a group capable of constituting the ring, a carbonyl 
group, a thiocarbonyl group, an optionally oXidiZed sulfur 
atom or a group convertible into them; X is a direct bond or a 

spacer having an atomic length of tWo or less betWeen the ring 
Y and the ring W; W andY are independently an optionally 
substituted aromatic hydrocarbon residue optionally contain 
ing a hetero atom or an optionally substituted heterocyclic 
residue; n is an integer of l or 2; a and b forming the hetero 
cyclic residue are independently one or tWo optionally sub 
stituted carbon or hetero atoms; c is an optionally substituted 
carbon or hetero atom; and, in the group of the formula 

substituents on adjacent tWo atoms forming the ring are 
optionally bonded to each other to form a 5-6 membered ring 
together With the tWo atoms forming the ring, or a salt thereof, 
and that the compound has an angiotensin II receptor antago 
nistic action, a antihypertensive action and a central nervous 
system action and is useful as a therapeutic agent for cardio 
vascular diseases such as hypertension, cardiac disease, 
stroke, kidney diseases, arteriosclerosis and the like, or 
AlZheimer’s disease or senile dementia. 

U.S. Pat. No. 5,500,427 (JP-A-6-239859) describes a com 
pound represented by the formula 

wherein R1 is an optionally substituted hydrocarbon residue 
Which is optionally bound through a hetero atom or an option 
ally substituted acyl group; R2 is an optionally substituted 5-7 
membered heterocyclic residue having, as a group capable of 
constituting the ring, carbonyl group, thiocarbonyl group, an 
optionally oXidiZed sulfur atom or a group convertible into 
them; Q is CH or N; X is a direct bond or a spacer having an 
atomic length of tWo or less betWeen the ring Y and the ring 
W; rings W andY are each an optionally substituted aromatic 
hydrocarbon residue optionally containing a hetero atom or 
an optionally substituted heterocyclic residue; n is an integer 
of l or 2; the ringA is an optionally substituted 5-8 membered 
cyclic group, and tWo of the substituents are optionally bound 
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4 
to each other to form a ring, or a salt thereof, and that the 
compound has an angiotensin II receptor antagonistic action 
and a antihypertensive action, and is useful as a therapeutic 
agent for cardiovascular diseases such as hypertension, car 
diac disease, kidney diseases (or nephropathy), stroke and the 
like, or an agent for improving cerebral function. 

U.S. Pat. No. 5,496,835 (JP-A-7-070l l 8) describes a com 
pound represented by the formula 

(Al 
I..@X@ 

Wherein the ring A is a 5- l 0 membered aromatic heterocyclic 
group optionally having, besides R1 and R2, further substitu 
ents; R1 is an optionally substituted hydrocarbon residue 
Which is optionally bonded through a hetero atom; R2 is a 
group capable of liberating proton in a living body or a group 
convertible thereinto; R3 is an 5-7 membered optionally sub 
stituted heterocyclic residue having, as a group capable of 
constituting the ring, carbonyl group, thiocarbonyl group, an 
optionally oxidized sulfur atom or a group convertible into 
them; X shoWs that the ring Y and the ring W are bonded to 
each other directly or through a spacer having an atomic 
length of tWo or less; the ring W and the ring Y are each an 
optionally substituted aromatic hydrocarbon or aromatic het 
erocyclic residue; and n is an integer of l to 3, or a salt thereof, 
and that compound has an angiotensin II receptor antagonis 
tic action and a antihypertensive action and is useful as a 
therapeutic agent for cardiovascular diseases such as hyper 
tension, cardiac disease, stroke and the like, or an agent for 
improving cerebral function. 

HoWever, there is no report that the above-mentioned com 
pounds have an angiotensin II receptor antagonistic action 
and a peroxisome proliferator-activated receptor (PPAR) 
agonistic action. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a novel 
compound superior as a pharmaceutical agent for the prophy 
laxis or treatment of cardiovascular diseases such as hyper 
tension and the like; metabolic diseases such as diabetes and 
the like; central nervous system diseases such as dementia 
and the like; and the like. 
The present inventors have conducted intensive studies in 

an attempt to ?nd a neW compound having a superior phar 
macological action and superior physicochemical properties 
so as to provide a pharmaceutical agent more useful as a 

prophylactic or therapeutic drug for cardiovascular diseases, 
metabolic diseases, central nervous system diseases, and the 
like. As a result, they have found that a compound represented 
by the folloWing formula (I) or a salt thereof (to be referred to 
as “compound (I)” in the present speci?cation) has an angio 
tensin II receptor antagonistic action and a peroxisome pro 
liferator-activated receptor (PPAR) agonistic action (includ 
ing a partial agonistic action) and is useful as an agent for the 
prophylaxis or treatment for cardiovascular diseases such as 
hypertension, cardiac disease (cardiac hypertrophy, cardiac 
failure, myocardial infarction and the like), arteriosclerosis, 
kidney disease (diabetic nephropathy, chronic glomerulone 
phritis and the like), stroke and the like; metabolic diseases 
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such as dyslipidemia, obesity, diabetes and the like; and/or 
central nervous system diseases such as depression, demen 
tia, AlZheimer’s disease and the like, Which resulted in the 
completion of the present invention. 

Accordingly, the present invention relates to 

[l] A compound represented by the following formula (I): 

(I) 
A 
l X2 

X\X1/§R1 
wherein 

R1 is 

(1) an oxo group; 

(2) a thioxo group; 

(3) a group represented by the formula: :N-R 
Wherein 

R is 

(i) an optionally substituted C1-C6 alkyl group; 
(ii) an optionally substituted C3-C6 cycloalkyl group; 
(iii) a group represented by the formula: iOiRa 
Wherein Ra is hydrogen, an optionally substituted Cl-C6 

alkyl group or an optionally substituted C3-C6 
cycloalkyl group; or 

(iv) a group represented by the formula: iN(Rb)iRc 
Wherein Rb and Rc are each independently hydrogen, an 

optionally substituted Cl-C6 alkyl group or an option 
ally substituted C3-C6 cycloalkyl group, or Rb and Rc 
are bonded to each other to form, together With the 
nitrogen atom bonded thereto, an optionally substituted 
nitrogen-containing heterocyclic group; 

(4) a group represented by the formula: :N4COiR' 

Wherein R' is an optionally substituted C1 -C6 alkyl group or 
an optionally substituted cyclic group; 

(5) a group represented by the formula: :N4COiOR' 

Wherein R' is as de?ned above; or 

(6) a group represented by the formula: :NiSOZiR' 
Wherein R' is as de?ned above; and 

a group represented by the formula: 

R4 

A A R5 
I|\I X2 N / N/ 

X /& . 
\X1 is MXKK , 

R2 
R4 

/R5 
N \ R5 7_N 

MAN or Rs/kNx ’ 
| | 
R2 R2 
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6 
Wherein 
R2 is a group represented by the formula: 

Wherein R6 is a group represented by the formula: 

wherein Z is O or S(O)n (n is an integer of 0 to 2), and 
Y is an optionally substituted Cl-C4 alkylene group or a 
group represented by the formula: iOiWi, iW4Oi, 
iN(Rd)-Wi or iWiN(Rd) 
Wherein W is a bond or an optionally substituted Cl-C4 
alkylene group, and Rd is an optionally substituted Cl-C6 
alkyl group or an optionally substituted C3-C6 cycloalkyl 
group (the biphenyl group is optionally further substituted); 
R3 and R4 are each independently 
(1) hydrogen, 
(2) an optionally substituted Cl-C6 alkyl group, 
(3) an optionally substituted C3-C6 cycloalkyl group, 
(4) an optionally substituted Cl-C6 alkoxy group, 
(5) an optionally substituted C3-C6 cycloalkyloxy group, 
(6) an optionally substituted Cl-C6 alkylamino group, 
(7) an optionally substituted di(Cl-C6)alkylamino group or 
(8) an optionally substituted Cl-C6 alkylthio group; and 
R5 is 
(1) hydrogen, 
(2) an optionally substituted Cl-C6 alkyl group, 
(3) an optionally substituted C2-C6 alkenyl group, 
(4) an optionally substituted cyclic group, 
(5) a group represented by the formula: iCOiR8 
Wherein R8 is an optionally substituted C1 -C6 alkyl group or 
an optionally substituted cyclic group, or 
(6) a group represented by the formula: iOiR8' 
Wherein R8‘ is an optionally substituted C1 -C6 alkyl group or 
an optionally substituted cyclic group, 
or a salt thereof; 
[2] The compound of aforementioned [1], wherein R1 is an 
oxo group; 

[3] The compound of aforementioned [1], wherein R2 is a 
group represented by the formula: 

R6 

Wherein R6 is a group represented by the formula: 
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wherein Z is O or S(O)n (n is an integer of 0 to 2), and 
Y is a C1-C4 alkylene group, 
(the biphenyl group is optionally further substituted); 
[4] The compound of aforementioned [3], Wherein R2 is a 

group represented by the formula: 

Wherein R13 is 
(1) hydrogen, 
(2) halogen, 
(3) a C1-C6 alkoxy group, or 
(4) a C1-C6 alkyl group optionally having 1 to 3 substituents 
selected from the group consisting of halogen and a C1-C6 
alkoxy group, and 
Z is O or S; 
[5] The compound of aforementioned [1], Wherein a group 

represented by the formula: 

Wherein R2, R3, R4 and R5 are as de?ned in aforementioned 

[1]; 
[6] The compound of aforementioned [5], Wherein R3 is 
(1) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of a C1-C6 
alkoxy group, halogen, a hydroxy group and a C3-C6 
cycloalkyl group; 
(2) a C3-C6 cycloalkyl group; 
(3) a C1-C6 alkoxy group; or 
(4) a C1-C6 alkylthio group; 
[7] The compound of aforementioned [5], Wherein R4 is 
(1) hydrogen; 
(2) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of a C1-C6 
alkoxy group, a hydroxy group, halogen, a cyclic hydrocar 
bon group and a heterocyclic group; 
(3) a C3-C6 cycloalkyl group; 
(4) a C1-C6 alkoxy group; or 
(5) a di(C1-C6)alkylamino group; 
[8] The compound of aforementioned [5], Wherein R5 is an 

optionally substituted C1-C6 alkyl group or an optionally 
substituted cyclic group; 

[9] The compound of aforementioned [8], Wherein R5 is an 
optionally substituted C6-C14 aryl group; 

[10] The compound of aforementioned [9], Wherein R5 is a 
C6-C14 aryl group optionally substituted by 1 to 3 sub 
stituents selected from the group consisting of 
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(i) halogen; 
(ii) a hydroxy group; 
(iii) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group, a C1-C6 alkoxy group and a C1-C6 alkyl 
carbonyl group; 
(iv) a C2-C6 alkenyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen 
and a hydroxy group; 
(V) a C1-C6 alkoxy group optionally substituted by 1 to 3 
substituents selected from the group consisting of a C2-C6 
alkynyl group, a C1-C6 alkoxy group, halogen, a cyano 
group, a hydroxy group, a C3 -C6 cycloalkyl group, a C1-C6 
alkoxy-carbonyl group and a carbamoyl group; 
(vi) a C2-C6 alkenyloxy group; 
(vii) a C2-C6 alkynyloxy group; 
(viii) a C1-C6 alkyl-carbonylamino group; 
(ix) a C1-C6 alkylthio group; 
(x) a C1-C6 alkylsul?nyl group; 
(xi) a C1-C6 alkylsulfonyl group; 
(xii) a C1-C6 alkyl-carbonyl group; 
(xiii) a C1-C6 alkyl-carbamoyl group; and 
(xiv) a di(C1-C6)alkyl-carbamoyl group; 
[11] 3-(4-lsopropoxyphenyl)-2-methyl-5-{[2'-(5-oxo-4,5 

dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl]methyl} -6 
propylpyrimidin-4(3H)-one or a salt thereof; 

[12] 6-Butyl-2-methoxy-5-{[2'-(5-oxo-4,5-dihydro-1,2,4 
oxadiaZol-3 -yl)biphenyl-4-yl]methyl}-3-phenylpyrimi 
din-4(3H)-one or a salt thereof; 

[13] 6-Butyl-3-(3,4-dimethylphenyl)-2-methyl-5-{[2'-(5 
oxo-4,5 -dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl] 
methyl}pyrimidin-4(3H)-one or a salt thereof; 

[14] 6-Butyl-3 -[3 -(1-hydroxy-1-methylethyl)phenyl]-2-me 
thyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)bi 
phenyl-4-yl]methyl}pyrimidin-4(3H)-one or a salt 

thereof; 
[15] 6-Butyl-3-(4-ethoxyphenyl)-2-methyl-5-{[2'-(5-oxo-4, 

5 -dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4 -yl] 
methyl}pyrimidin-4(3H)-one or a salt thereof; 

[16] 3-[4-(1-Ethylpropoxy)phenyl] -2-methyl-5-{[2'-(5-oxo 
4,5 -dihydro-1,2,4-oxadiaZol-3-yl)biphenyl-4-yl]methyl} 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[17] 3-(4-tert-Butoxyphenyl)-2-ethyl-5-{[2'-(5-oxo-4,5-di 
hydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-pro 
pylpyrimidin-4(3H)-one or a salt thereof; 

[1 8] 2-Ethyl-3 -[4-(2-hydroxy-1, 1 -dimethylethoxy)phenyl] - 
5 - { [2'-(5 -oxo -4,5 -dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl 
4-yl]methyl}-6-propylpyrimidin-4(3H)-one or a salt 

thereof; 
[19] 2-Ethyl-3 -[4-(2-hydroxy-1,1-dimethylpropoxy)phe 

nyl]-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)bi 
phenyl-4-yl]methyl}-6-propylpyrimidin-4(3H)-one or a 
salt thereof; 

[20] A crystalline compound of 3-(4-isopropoxyphenyl)-2 
methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl) 
biphenyl-4-yl]methyl}-6-propylpyrimidin-4(3H)-one or a 

salt thereof; 
[21] A crystalline compound of hydrate of 3-(4-isopro 

poxyphenyl)-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4 
oxadiaZol-3 -yl)biphenyl-4-yl]methyl}-6-propylpyrimi 
din-4(3H)-one or a salt thereof; 

[22] A crystalline compound of 3-(4-isopropoxyphenyl)-2 
methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl) 
biphenyl-4-yl]methyl}-6-propylpyrimidin-4(3H)-one, 
Which has an X-ray poWder diffraction analysis pattern 
With peaks at diffraction angle: 26(0) of 4.64, 5.46, 8.40, 
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11.10, 12.60, 13.10, 14.14, 14.36, 14.60, 15.58, 15.86, 
16.24, 16.86, 17.52, 19.26, 19.72, 20.00, 20.40, 20.80, 
21.12, 21.70; 

[23] A crystalline compound of hydrate of 3-(4-isopro 
poXyphenyl)-2-methyl-5-{[2'-(5-oXo-4,5-dihydro-1,2,4 
oXadiaZol-3 -yl)biphenyl-4-yl]methyl}-6-propylpyrimi 
din-4(3H)-one potassium salt, Which has an X-ray powder 
diffraction analysis pattern With peaks at diffraction angle: 
26(°) of 4.46, 6.32, 12.66, 12.84, 13.46, 13.74, 16.82, 
17.08, 17.82, 17.98, 18.38, 19.70, 20.34, 21.80, 22.18, 
22.80, 24.08, 25.40, 26.70; 

[24] The compound of aforementioned [9], Wherein R5 is a 
C6-C14 aryl group optionally substituted by 1 to 3 sub 
stituents selected from the group consisting of 

(i) a C3-C6 cycloalkyl group; 
(ii) a C3-C10 cycloalkyloxy group optionally substituted by 1 
to 3 substituents selected from the group consisting of halo 
gen, an oxo group, a hydroxy group, a C1-C6 alkyl group, a 
C1-C6 alkoxy group optionally substituted by 1 to 3 halo 
gens, a hydroXy-C1-C6 alkyl group and a C1-C6 alkoxy-Cl - 
C6 alkyl group; 
(iii) a C6-C14 aryloxy group; 
(iv) a heterocyclyl-oxy group optionally substituted by 1 to 3 
C1-C6 alkyl groups; 
(V) a heterocyclyl-C1-C6 alkyloxy group; and 
(vi) a heterocyclic group; 
[25] 3-[4-(Cyclobutyloxy)phenyl]-2-methyl-5-{[2'-(5-oxo 

4, 5-dihydro-1 ,2,4-oXadiaZol-3-yl)biphenyl-4 -yl]methyl } - 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[26] 3-[4-(Cyclopropyloxy)phenyl]-2-methyl-5-{[2'-(5-oxo 
4, 5-dihydro-1 ,2,4-oXadiaZol-3-yl)biphenyl-4 -yl]methyl } - 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[27] 3-[4-(Cyclopentyloxy)phenyl]-2-methyl-5-{[2'-(5-oxo 
4, 5-dihydro-1 ,2,4-oXadiaZol-3-yl)biphenyl-4 -yl]methyl } - 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[28] 2-Ethyl-5-{[2'-(5-oXo-4,5-dihydro-1,2,4-oXadiaZol-3 
yl)biphenyl-4-yl]methyl}-6-propyl-3-[4-(tetrahydro-2H 
pyran-4-yloxy)phenyl]pyrimidin-4(3H)-one or a salt 

thereof; 
[29] 2-Ethyl-3-(4-{[(2R)-2-hydroxycyclopentyl] 

oxy}phenyl)-5-{[2'-(5-oXo-4,5-dihydro-1,2,4-oXadiaZol 
3-yl)biphenyl-4-yl]methyl}-6-propylpyrimidin-4(3H) 
one or a salt thereof; 

[30] 2-Ethyl-3-{4-[(trans-4-hydroxycyclohexyl)oxy]phe 
nyl}-5-{[2'-(5-oXo-4,5-dihydro-1,2,4-oXadiaZol-3-yl)bi 
phenyl-4-yl]methyl}-6-propylpyrimidin-4(3H)-one or a 
salt thereof; 

[31] 2-Ethyl-3- {4- [(cis-4-hydroxycyclohexyl)oxy]phenyl} - 
5- { [2'-(5 -oxo -4,5 -dihydro-1,2,4-oXadiaZol-3 -yl)biphenyl 
4-yl]methyl}-6-propylpyrimidin-4(3H)-one or a salt 

thereof; 
[32] 2-Ethyl-3-{4-[(4-oxocyclohexyl)oxy]phenyl}-5-{[2' 

(5 -oxo-4,5-dihydro-1,2,4-oXadiaZol-3-yl)biphenyl-4-yl] 
methyl}-6-propylpyrimidin-4(3H)-one or a salt thereof; 

[33] 3-(4-{[(2R,4S,6S)-2,6-Dimethyltetrahydro-2H-pyran 
4-yl]oXy}phenyl)-2-ethyl-5-{[2'-(5-oXo-4,5-dihydro-1,2, 
4-oXadiaZol-3-yl)biphenyl-4-yl]methyl}-6-propylpyrimi 
din-4(3H)-one or a salt thereof; 

[34] 2-Ethyl-3-{4-[(3-hydroxycyclohexyl)oxy]phenyl}-5 
{[2'-(5 -oxo -4,5 -dihydro-1,2,4-oXadiaZol-3 -yl)biphenyl-4 
yl]methyl}-6-propylpyrimidin-4(3H)-one or a salt thereof; 

[35] A crystalline compound of 2-ethyl-3-{4-[(trans-4-hy 
droxycyclohexyl)oxy]phenyl}-5-{[2'-(5-oXo-4,5-dihy 
dro-1,2,4-oXadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-propy 
lpyrimidin-4(3H)-one or a salt thereof; 

[36] A crystalline compound of hydrate of 2-ethyl-3-{4 
[(trans-4-hydroxycyclohexyl)oxy]phenyl } -5 -{ [2'-(5 -oxo 
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4,5 -dihydro-1,2,4-oXadiaZol-3-yl)biphenyl-4-yl]methyl} 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[37] A crystalline compound of 2-ethyl-3-{4-[(trans-4-hy 
droxycyclohexyl)oxy]phenyl} -5 - { [2'-(5 -oxo -4,5 -dihy 
dro-1,2,4-oXadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-propy 
lpyrimidin-4(3H)-one, Which has an X-ray poWder 
diffraction analysis pattern With peaks at diffraction angle: 
26(°) of4.60, 8.38, 9.28, 9.66, 10.46, 12.26, 12.86, 13.98, 
16.92, 17.32, 18.70, 18.94, 19.62, 20.18, 20.98; 

[38] A crystalline compound of 2-ethyl-3-{4-[(trans-4-hy 
droxycyclohexyl)oxy]phenyl} -5 - { [2'-(5 -oxo -4,5 -dihy 
dro-1,2,4-oXadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-propy 
lpyrimidin-4(3H)-one, Which has an X-ray poWder 
diffraction analysis pattern With peaks at diffraction angle: 
26(°) of 8.50, 11.86, 12.26, 13.98, 17.14, 18.46, 19.04, 
19.28, 19.62, 20.16, 20.48, 22.58, 24.60; 

[39] A crystalline compound of 2-ethyl-3-{4-[(trans-4-hy 
droxycyclohexyl)oxy]phenyl} -5 - { [2'-(5 -oxo -4,5 -dihy 
dro-1,2,4-oXadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-propy 
lpyrimidin-4(3H)-one, Which has an X-ray poWder 
diffraction analysis pattern With peaks at diffraction angle: 
26(°) of 7.36, 7.66, 11.58, 12.84, 13.28, 13.64, 14.50, 
15.28, 15.50, 18.38, 18.66, 19.28, 20.20, 20.70, 21.72, 
22.14, 22.82; 

[40] A crystalline compound of 2-ethyl-3-{4-[(trans-4-hy 
droxycyclohexyl)oxy]phenyl} -5 - { [2'-(5 -oxo -4,5 -dihy 
dro-1,2,4-oXadiaZol-3 -yl)biphenyl-4-yl]methyl} -6-propy 
lpyrimidin-4(3H)-one, Which has an X-ray poWder 
diffraction analysis pattern With peaks at diffraction angle: 
26(°) of 8.34, 9.16, 10.64, 11.08, 11.42, 12.42, 13.18, 
13.88, 14.78, 15.58, 16.28, 17.10, 17.80, 18.56, 18.94, 
19.18, 20.14, 20.86, 21.56, 22.04, 22.44, 23.14, 23.66, 
24.80, 26.18, 27.96, 29.16; 

[41] A crystalline compound of hydrate of 2-ethyl-3-{4 
[(trans -4 -hydroxycyclohexyl)oxy]phenyl } -5 -{ [2'-(5 -oxo 
4,5 -dihydro-1,2,4-oXadiaZol-3-yl)biphenyl-4-yl]methyl} 
6-propylpyrimidin-4(3H)-one potassium salt, Which has 
an X-ray poWder diffraction analysis pattern With peaks at 
diffraction angle: 26(°) of 4.32, 8.70, 9.86, 12.76, 13.10, 
15.48, 18.36, 19.68, 20.62, 21.36, 21.76, 22.04, 22.44, 
23.10, 24.22, 24.62, 27.94, 28.24; 

[42] A crystalline compound of hydrate of 2-ethyl-3-{4 
[(trans -4 -hydroxycyclohexyl)oxy]phenyl } -5 -{ [2'-(5 -oxo 
4,5 -dihydro-1,2,4-oXadiaZol-3-yl)biphenyl-4-yl]methyl} 
6-propylpyrimidin-4(3H)-one potassium salt, Which has 
an X-ray poWder diffraction analysis pattern With peaks at 
diffraction angle: 26(°) of 6.32, 6.84, 8.90, 14.36, 16.64, 
17.96, 19.18, 19.94, 21.82, 22.04, 22.90, 23.62, 24.92; 

[43] The compound of aforementioned [8], Wherein R5 is an 
optionally substituted heterocyclic group; 

[44] The compound of aforementioned [43], Wherein R5 is a 
heterocyclic group optionally substituted by 1 to 3 sub 
stituents selected from the group consisting of 

(i) halogen; 
(ii) an oxo group; 
(iii) a hydroxy group; 
(iv) an amino group; 
(V) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a C1-C6 alkoxy group; 
(vi) a C1-C6 alkoxy group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a C3-C6 cycloalkyl group; 
(vii) a heterocyclyl-oxy group; 
(viii) a C1-C6 alkyl-carbonylamino group; and 
(ix) a C1-C6 alkoXy-carbonyl group; 
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[45] 6-Butyl-2 -cyclopropyl-3-(2,3 -dihydro-1-benZofuran-5 - 
yl)-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)bi 
phenyl-4 -yl]methyl }pyrimidin-4 (3H) -one or a salt 
thereof; 

[46] 6-Butyl-3-(2,3 -dihydro-1-benZofuran-5 -yl) -2 -isopro 
pyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)bi 
phenyl-4 -yl]methyl }pyrimidin-4 (3H) -one or a salt 
thereof; 

[47] 6-Butyl-3 -(2,2-dimethyl-2,3 -dihydro-1-benZofuran-5 - 
yl)-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-thiadiaZol 
3-yl)biphenyl-4 -yl]methyl }pyrimidin-4 (3 H) -one or a salt 
thereof; 

[48] 3 -(2,2-Dimethyl-3 ,4-dihydro -2H-chromen-6-yl) -2 -me 
thyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)bi 
phenyl-4 -yl]methyl } -6-propylpyrimidin-4 (3H) -one or a 
salt thereof; 

[49] 3 -(4-Hydroxy-2,2-dimethyl-3 ,4-dihydro-2H -chromen 
6-yl)-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadia 
Zol-3-yl)biphenyl-4 -yl]methyl } -6-propylpyrimidin-4 
(3 H)-one or a salt thereof; 

[50] 6-Butyl-3 -(2,2-dimethyl-2,3 -dihydro-1-benZofuran-5 - 
yl)-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol 
3-yl)biphenyl-4 -yl]methyl }pyrimidin-4 (3 H) -one or a salt 
thereof; 

[51] 2-Methyl-3 -(2 -methyl-2,3 -dihydro-1-benZofuran-5 -yl) 
5- { [2'-(5 -oxo -4,5 -dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl 
4-yl]methyl} -6-propylpyrimidin-4(3 H)-one or a salt 
thereof; 

[52] 3-(2,2-Dimethyl-2,3 -dihydro-1-benZofuran-5 -yl) -2 
methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl) 
biphenyl-4 -yl]methyl } -6-propylpyrimidin-4(3H) -one or a 
salt thereof; 

[53] 3-(7-Fluoro-2,2-dimethyl-2,3 -dihydro-1-benZofuran-5 - 
yl)-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxadiaZol 
3-yl)biphenyl-4 -yl]methyl } -6-propylpyrimidin-4 (3 H) 
one or a salt thereof; 

[54] A crystalline compound of 3 -(2,2-dimethyl-2,3-dihydro 
1-benZofuran-5 -yl)-2-methyl-5 -{ [2'-(5 -oxo-4, 5 -dihydro 
1,2,4-oxadiaZol-3-yl)biphenyl-4 -yl]methyl } -6-propylpy 
rimidin-4(3H)-one or a salt thereof; 

[55] A crystalline compound of hydrate of 3 -(2,2-dimethyl 
2,3-dihydro-1-benZofuran-5 -yl)-2-methyl-5 -{ [2'-(5 -oxo 
4, 5-dihydro-1 ,2,4-oxadiaZol-3-yl)biphenyl-4 -yl]methyl } - 
6-propylpyrimidin-4(3H)-one or a salt thereof; 

[56] A crystalline compound of 3 -(2,2-dimethyl-2,3-dihydro 
1-benZofuran-5 -yl)-2-methyl-5 -{ [2'-(5 -oxo-4, 5 -dihydro 
1,2,4-oxadiaZol-3-yl)biphenyl-4 -yl]methyl } -6-propylpy 
rimidin-4 (3 H) -one, Which has an X-ray poWder diffraction 
analysis pattern With peaks at diffraction angle: 20 (°) of 
4.76, 6.10, 7.30, 7.86, 8.16, 9.18, 9.60, 10.66, 11.28, 11.94, 
12.58, 13.34, 14.62, 15.10, 15.46, 16.34, 16.90, 17.76, 
18.64, 19.34, 20.86, 21.58, 22.42, 24.36, 24.86; 

[57] A crystalline compound of 3 -(2,2-dimethyl-2,3-dihydro 
1-benZofuran-5 -yl)-2-methyl-5 -{ [2'-(5 -oxo-4, 5 -dihydro 
1,2,4-oxadiaZol-3-yl)biphenyl-4 -yl]methyl } -6-propylpy 
rimidin-4 (3 H) -one, Which has an X-ray poWder diffraction 
analysis pattern With peaks at diffraction angle: 20 (°) of 
4.38, 7.42, 8.90, 9.68, 10.92, 11.24, 11.90, 12.56, 12.88, 
13.34, 14.06, 14.92, 16.64, 17.30, 17.80, 18.70, 19.08, 
19.40, 20.36, 20.90, 21.20, 21.50, 21.98, 22.40, 22.72, 
22.98, 23.68; 

[58] A crystalline compound of hydrate of 3 -(2,2-dimethyl 
2,3-dihydro-1-benZofuran-5 -yl)-2-methyl-5 -{ [2'-(5 -oxo 
4, 5-dihydro-1 ,2,4-oxadiaZol-3-yl)biphenyl-4 -yl]methyl } - 
6-propylpyrimidin-4(3 H)-one potassium salt, Which has 
an X-ray poWder diffraction analysis pattern With peaks at 
diffraction angle: 20(0) of 5 .02, 5 .36, 9.46, 10.66, 11.80, 
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13.42, 17.06, 17.78, 19.00, 19.18, 20.18, 20.88, 21.38, 
23.26, 23.78, 25.06, 25.74, 26.06, 26.90, 27.34; 

[59] The compound of aforementioned [8], Wherein R5 is an 
optionally substituted C1-C6 alkyl group; 

[60] The compound of aforementioned [59], Wherein R5 is a 
C1-C6 alkyl group optionally substituted by 1 to 3 substitu 
ents selected from the group consisting of 

(i) a hydroxy group; 
(ii) a carboxy group; 
(iii) a C1-C6 alkoxy-carbonyl group; 
(iv) a C1-C6 alkyl-carbonyl group; 
(V) a C3-C10 cycloalkyl-carbonyl group; 
(Vi) a C6-C14 aryl-carbonyl group optionally substituted by 1 
to 3 substituents selected from the group consisting of halo 
gen and a C1-C6 alkoxy group; 
(Vii) a heterocyclyl-carbonyl group; 
(viii) a C1-C6 alkyl-carbamoyl group; 
(ix) a C3-C6 cycloalkyl group; 
(x) an adamantyl group; 
(xi) a C6-C14 aryl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen; a 
C1-C6 alkyl group optionally substituted by 1 to 3 substitu 
ents selected from the group consisting of halogen, a hydroxy 
group and a C1-C6 alkoxy group; a C1-C6 alkoxy group 
optionally substituted by 1 to 3 substituents selected from the 
group consisting of halogen and a hydroxy group; a C1-C6 
alkylsulfonyl group; a carboxy group; a C1-C6 alkoxy-car 
bonyl group; a C1-C6 alkyl-carbonyl group; and a heterocy 
clyl-carbonyl group; 
(xii) a heterocyclic group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen; a 
hydroxy group; a C1-C6 alkyl group optionally substituted by 
1 to 3 substituents selected from the group consisting of 
halogen, a hydroxy group and a C1-C6 alkoxy group; a 
C6-C14 aryl group; a C7-C16 aralkyl group; a heterocyclic 
group; and a C1-C6 alkoxy group optionally substituted by 1 
to 3 substituents selected from the group consisting of halo 
gen and a hydroxy group; and 
(xiii) a C1-C6 alkoxyimino group; 
[61] 6-Butyl-2-methyl-5-{[2'-(5-oxo-4,5-dihydro-1,2,4-oxa 

diaZol-3 -yl)biphenyl-4-yl]methyl}-3-(2-thienylmethyl) 
pyrimidin-4(3H)-one; 

6-butyl-3-(3,3-dimethyl-2-oxobutyl)-2-methyl-5-{[2'-(5 
oxo-4,5 -dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl] 
methyl}pyrimidin-4(3 H)-one; 

3 -benZyl-6-butyl-2 -methyl-5- { [2'-(5 -oxo -4,5 -dihydro-1,2,4 
oxadiaZol-3 -yl)biphenyl-4-yl]methyl}pyrimidin-4(3H) 
one; 

6-butyl-3-(cyclohexylmethyl)-2-methyl-5-{[2'-(5-oxo-4,5 
dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl] 
methyl}pyrimidin-4(3 H)-one; 

6-butyl-2-methyl-5-{[2'-(5 -oxo-4,5-dihydro-1,2,4-oxadia 
Zol-3-yl)biphenyl-4-yl]methyl}-3-(pyridin-2-ylmethyl) 
pyrimidin-4(3H)-one; 

6-butyl-3-(4-methoxybenZyl)-2-methyl-5-{[2'-(5-oxo-4,5 
dihydro-1,2,4-oxadiaZol-3 -yl)biphenyl-4-yl] 
methyl}pyrimidin-4(3 H)-one; 

3-(1,3-benZothiaZol-2-ylmethyl)-6-butyl-2-methyl-5-{[2' 
(5 -oxo-4,5-dihydro-1,2,4-oxadiaZol-3-yl)biphenyl-4-yl] 
methyl}pyrimidin-4(3 H)-one; 

2-methyl-5 - { [2'-(5 -oxo -4,5 -dihydro-1,2,4-oxadiaZol-3 -yl) 
biphenyl -4 -yl]methyl } -6 -propyl -3 -(tetrahydro-2H-pyran 
2-ylmethyl)pyrimidin-4(3H)-one; 

6-butyl-2-methyl-5-{[2'-(5 -oxo-4,5-dihydro-1,2,4-oxadia 
Zol-3-yl)biphenyl-4 -yl]methyl } -3 -[(5 -phenyl-1,2,4-oxa 
diaZol-3 -yl)methyl]pyrimidin-4(3H)-one; or 
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3-(4'-{[3-butyl-1-(3,3-dimethyl-2-oxobutyl)-5-oxo-1,5-di 
hydro -4H-1 ,2,4-triaZol-4-yl]methyl}biphenyl-2 -yl)-1 ,2, 
4-oxadiaZol-5(4H)-one; 

or a salt thereof; 
[71] A prodrug of the compound of aforementioned [1]; 
[72] A pharmaceutical agent comprising the compound of 

aforementioned [1] or a prodrug thereof as an active ingre 

dient; 
[73] The pharmaceutical agent of aforementioned [72], Which 

has an angiotensin II receptor inhibitory activity and/or a 
peroxisome proliferator-activated receptor agonistic activ 
ity; 

[74] The pharmaceutical agent of aforementioned [72], Which 
is an agent for the prophylaxis or treatment of cardiovas 
cular diseases, metabolic diseases and/or central nervous 
system diseases; 

[75] The pharmaceutical agent of aforementioned [72], Which 
is an agent for the prophylaxis or treatment of hyperten 
sion, cardiac disease, arteriosclerosis, kidney disease, 
stroke, dyslipidemia, obesity, diabetes, nonalcoholic ste 
atohepatitis, dementia and/ or AlZheimer’s disease; 

[76] A method for inhibiting an angiotensin II receptor and/or 
activating a peroxisome proliferator-activated receptor in a 
mammal, Which comprises administering the compound of 
aforementioned [1] or a prodrug thereof to said mammal; 

[77] A method for preventing or treating cardiovascular dis 
eases, metabolic diseases and/or central nervous system 
diseases in a mammal, Which comprises administering the 
compound of aforementioned [1] or a prodrug thereof to 
said mammal; 

[78] A method for preventing or treating hypertension, car 
diac disease, arteriosclerosis, kidney disease, stroke, dys 
lipidemia, obesity, diabetes, nonalcoholic steatohepatitis, 
dementia and/ or Alzheimer’ s disease in a mammal, Which 
comprises administering the compound of aforementioned 
[1] or a prodrug thereof to said mammal; and the like. 

DETAILED DESCRIPTION OF THE INVENTION 

The de?nition of each symbol used in the present speci? 
cation is described in detail in the folloWing. 

In the present speci?cation, the “halogen” is ?uorine, chlo 
rine, bromine or iodine. 

In the present speci?cation, the “C1 -C6 alkyl group” is, for 
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 
hexyl, 4CH2CH2C(CH3)3 or the like. 

In the present speci?cation, the “C2-C6 alkenyl group” is, 
for example, vinyl, allyl, propenyl, isopropenyl, but-3-en-1 
yl, pent-4-en-1-yl, hex-5-en-1-yl, 2-methylprop-1-en-1-yl or 
the like. 

In the present speci?cation, the “C2-C6 alkynyl group” is, 
for example, ethynyl, prop-2-yn-1-yl, but-3-yn-1-yl, pent-4 
yn-1-yl, hex-5-yn-1-yl or the like. 

In the present speci?cation, the “C3-C6 cycloalkyl group” 
is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. 

In the present speci?cation, the “C6-C14 aryl group” is, for 
example, phenyl, naphthyl (e. g., 1-naphthyl, 2-naphthyl), 
anthryl, phenanthryl or the like, preferably phenyl or naph 
thyl, more preferably phenyl. 

In the present speci?cation, the “C7-C16 aralkyl group” is, 
for example, benZyl, 1-phenylethyl, 2-phenylethyl, naphthyl 
methyl (1-naphthylmethyl, 2-naphthylmethyl), 3-phenylpro 
pyl, 4-phenylbutyl, 5-phenylpentyl or the like. 

In the present speci?cation, the “Cl-C6 alkoxy group” is, 
for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
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isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, 
neopentyloxy, tert-pentyloxy, hexyloxy, iOCH(CH2CH3)2 
or the like. 

In the present speci?cation, the “optionally halogenated 
C1-C6 alkyl group” is the above-mentioned “Cl-C6 alkyl 
group” optionally substituted by 1 to 5 of the above-men 
tioned “halogen”. For example, methyl, ethyl, propyl, isopro 
pyl, butyl, tert-butyl, isobutyl, tri?uoromethyl and the like can 
be mentioned. 

In the present speci?cation, the “optionally halogenated 
C1-C6 alkoxy group” is the above-mentioned “C1 -C6 alkoxy 
group” optionally substituted by 1 to 5 of the above-men 
tioned “halogen”. For example, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, tri?uoromethoxy, 2-?uoro 
ethoxy and the like can be mentioned. 

In the present speci?cation, the “heterocyclic group” is, 
unless otherWise speci?ed, for example, a 4- to 14-membered 
(preferably 5- to 10-membered) (monocyclic, bicyclic or tri 
cyclic) heterocyclic group, preferably (i) a 5- to 14-mem 
bered (preferably 5- to 10-membered) aromatic heterocyclic 
group, (ii) a 4- to 10-membered (preferably 5- to 10-mem 
bered) non-aromatic heterocyclic group, each containing, as a 
ring-constituting atom besides carbon atom, 1 to 4 hetero 
atoms of 1 or 2 kinds selected from the group consisting of 
nitrogen atom, sulfur atom and oxygen atom or the like. 
The “aromatic heterocyclic group” is, for example, a 

monocyclic aromatic heterocyclic group such as furyl, thie 
nyl, pyrrolyl, oxaZolyl, isoxaZolyl, thiaZolyl, isothiaZolyl, 
imidaZolyl, pyraZolyl, 1,2,3-oxadiaZolyl, 1,2,4-oxadiaZolyl, 
1,3,4-oxadiaZolyl, furaZanyl, 1,2,3-thiadiaZolyl, 1,2,4-thia 
diaZolyl, 1,3,4-thiadiaZolyl, 1,2,3-triaZolyl, 1,2,4-triaZolyl, 
tetraZolyl, pyridyl, pyridaZinyl, pyrimidinyl, pyraZinyl, tri 
aZinyl or the like; or an aromatic fused heterocyclic group 
such as benZofuryl, isobenZofuryl, benZo[b]thienyl, indolyl, 
isoindolyl, 1H-indaZolyl, benZimidaZolyl, benZoxaZolyl, 
benZo[d]isoxaZolyl, benZothiaZolyl, benZo[d]isothiaZolyl, 
1H-benZotriaZolyl, quinolyl, isoquinolyl, cinnolinyl, 
quinaZolinyl, quinoxalinyl, phthalaZinyl, naphthyridinyl, 
purinyl, pteridinyl, carbaZolyl, ot-carbolinyl, [3-carbolinyl, 
y-carbolinyl, acridinyl, phenoxaZinyl, phenothiaZinyl, phena 
Zinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, phenan 
throlinyl, indoliZinyl, pyrrolo[1,2-b]pyridaZinyl, pyraZolo[1, 
5-a]pyridyl, imidaZo[1,2-a]pyridyl, imidaZo[1,5-a]pyridyl, 
imidaZo[1,2-a]pyridaZinyl, imidaZo[1,2-a]pyrimidinyl, 1,2, 
4-triaZolo[4,3-a]pyridyl, 1,2,4-triaZolo[4,3-b]pyridaZinyl or 
the like. 
The “non-aromatic heterocyclic group” is, for example, a 

monocyclic non-aromatic heterocyclic group such as aZetidi 
nyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiola 
nyl, imidaZolidinyl, pyraZolidinyl, oxaZolidinyl, thiaZolidi 
nyl, piperidyl, tetrahydropyranyl, morpholinyl, 
thiomorpholinyl, piperaZinyl or the like; or a non-aromatic 
fused heterocyclic group such as isochromanyl, dihydroben 
Zopyranyl, isochromenyl, chromenyl (2H-chromenyl, 
4H-chromenyl), 1,2,3,4-tetrahydroisoquinolyl, 1,2,3,4-tet 
rahydroquinolyl, 2,3-dihydrobenZofuranyl, 1,3-benZodiox 
olyl or the like. 

In the present speci?cation, the “C2-C6 alkenyloxy group” 
is, for example, vinyloxy, allyloxy, propenyloxy, isopropeny 
loxy, but-3 -en-1-yloxy, pent-4-en-1-yloxy, hex-5 -en-1-yloxy 
or the like. 

In the present speci?cation, the “C2-C6 alkynyloxy group” 
is, for example, ethynyloxy, prop-2-yn-1-yloxy, but-3-yn-1 
yloxy, pent-4-yn-1-yloxy, hex-5-yn-1-yloxy, 1-methylbut-3 - 
yn-1-yloxy or the like. 
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In the present speci?cation, the “C3-C6 cycloalkyloxy 
group” is cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or 
cyclohexyloxy. 

In the present speci?cation, the “C3-Cl0 cycloalkyloxy 
group” is cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 
cyclohexyloxy, cycloheptyloxy, cyclooctyloxy or the like. 

In the present speci?cation, the “C6-Cl4 aryloxy group” 
is, for example, phenoxy, l-naphthyloxy, 2-naphthyloxy or 
the like. 

In the present speci?cation, the “C7-Cl6 aralkyloxy 
group” is, for example, benZyloxy, phenethyloxy or the like. 

In the present speci?cation, the “heterocyclyl-oxy group” 
is, for example, a heterocyclyl-oxy group Wherein the hetero 
cyclyl moiety is a 5- or 6-membered, aromatic or non-aro 
matic heterocycle containing, as a ring-constituting atom 
besides carbon atom, l to 4 hetero atoms of l or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom. Preferable examples of the “hetero 
cyclyl-oxy group” include tetrahydrofuranyloxy (e.g., tet 
rahydrofuran-3-yloxy), tetrahydropyranyloxy (e.g., tetrahy 
dropyran-4-yloxy), piperidinyloxy (e.g., piperidin-4-yloxy) 
and the like. 

In the present speci?cation, the “heterocyclyl-Cl -C6 alky 
loxy group” is, for example, a heterocyclyl-(Cl-C6)alkyloxy 
group Wherein the heterocyclyl moiety is a 5- or 6-membered, 
aromatic or non-aromatic heterocycle containing, as a ring 
constituting atom besides carbon atom, l to 4 hetero atoms of 
l or 2 kinds selected from the group consisting of nitrogen 
atom, sulfur atom and oxygen atom. Preferable examples of 
the “heterocyclyl-Cl -C6 alkyloxy group” include tetrahydro 
furanylmethoxy (e.g., tetrahydrofuran-3 -ylmethoxy), tet 
rahydropyranylmethoxy (e.g., tetrahydropyran-4-yl 
methoxy), piperidinylmethoxy (e. g., piperidin-4-ylmethoxy) 
and the like. 

In the present speci?cation, the “C1 -C6 alkylamino group” 
is, for example, an amino group monosubstituted by the 
above-mentioned “C1 -C6 alkyl group”. For example, methy 
lamino, ethylamino, propylamino, isopropylamino, buty 
lamino, isobutylamino, sec-butylamino, tert-butylamino, 
pentylamino, isopentylamino, neopentylamino, tert-penty 
lamino, hexylamino and the like can be mentioned. 

In the present speci?cation, the “di(Cl-C6)alkylamino 
group” is, for example, an amino group disubstituted by the 
above-mentioned “Cl-C6 alkyl group”. For example, dim 
ethylamino, diethylamino, N-ethyl-N-methylamino and the 
like can be mentioned. 

In the present speci?cation, the “C6-Cl4 arylamino group” 
is, for example, an amino group monosubstituted by the 
above-mentioned “C6-Cl4 aryl group”. For example, pheny 
lamino, l-naphthylamino, 2-naphthylamino and the like can 
be mentioned. 

In the present speci?cation, the “di(C6-Cl4)arylamino 
group” is, for example, an amino group disubstituted by the 
above-mentioned “C6-Cl4 aryl group”. For example, diphe 
nylamino, dinaphthylamino and the like can be mentioned. 

In the present speci?cation, the “C7-Cl6 aralkylamino 
group” is, for example, an amino group monosubstituted by 
the above-mentioned “C7-Cl6 aralkyl group”. For example, 
benZylamino, phenethylamino and the like can be mentioned. 

In the present speci?cation, the “di(C7-Cl6)aralkylamino 
group” is, for example, an amino group disubstituted by the 
above-mentioned “C7-Cl6 aralkyl group”. For example, 
dibenZylamino, diphenethylamino and the like can be men 
tioned. 

In the present speci?cation, the “Ni(Cl-C6)alkyl-Ni 
(C6-Cl4)arylamino group” is, for example, an amino group 
substituted by the above-mentioned “Cl-C6 alkyl group” and 
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18 
the above-mentioned “C6-Cl4 aryl group”. For example, 
N-methyl-N-phenylamino, N-ethyl-N-phenylamino and the 
like can be mentioned. 

In the present speci?cation, the “Ni(Cl-C6)alkyl-Ni 
(C7-Cl6)aralkylamino group” is, for example, an amino 
group substituted by the above-mentioned “Cl-C6 alkyl 
group” and the above-mentioned “C7-Cl6 aralkyl group”. 
For example, N-methyl-N-benzylamino, N-ethyl-N-benZy 
lamino and the like can be mentioned. 

In the present speci?cation, the “Cl-C6 alkyl-carbony 
lamino group” is, for example, acetylamino, propanoy 
lamino, butanoylamino, 2-methylpropanoylamino, pen 
tanoylamino, 3-methylbutanoylamino, 2,2 
dimethylpropanoylamino or the like. 

In the present speci?cation, the “Cl-C6 alkylthio group” 
is, for example, methylthio, ethylthio, propylthio, isopropy 
lthio, butylthio, sec-butylthio, tert-butylthio or the like. 

In the present speci?cation, the “Cl-C6 alkylsul?nyl 
group” is, for example, methylsul?nyl, ethylsul?nyl, propyl 
sul?nyl, isopropylsul?nyl, butylsul?nyl, sec-butylsul?nyl, 
tert-butylsul?nyl or the like. 

In the present speci?cation, the “Cl-C6 alkylsulfonyl 
group” is, for example, methylsulfonyl, ethylsulfonyl, pro 
pylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-butylsul 
fonyl, tert-butylsulfonyl or the like. 

In the present speci?cation, the “optionally esteri?ed car 
boxy group” is, for example, carboxy group, C1-C6 alkoxy 
carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, pro 
poxycarbonyl, tert-butoxycarbonyl and the like), C6-Cl4 
aryloxy-carbonyl group (e. g., phenoxycarbonyl and the like), 
C7-Cl6 aralkyloxy-carbonyl group (e.g., benzyloxycarbo 
nyl, phenethyloxycarbonyl and the like) or the like. 

In the present speci?cation, the “Cl-C6 alkyl-carbonyl 
group” is, for example, acetyl, propanoyl, butanoyl, 2-meth 
ylpropanoyl, pentanoyl, 3-methylbutanoyl, 2,2-dimethylpro 
panoyl or the like. 

In the present speci?cation, the “C3-Cl0 cycloalkyl-car 
bonyl group” is, for example, cyclopentylcarbonyl, cyclo 
hexylcarbonyl, adamantylcarbonyl or the like. 

In the present speci?cation, the “C6-Cl4 aryl-carbonyl 
group” is, for example, benZoyl, l-naphthoyl, 2-naphthoyl or 
the like. 

In the present speci?cation, the “C7-C1 6 aralkyl-carbonyl 
group” is, for example, phenylacetyl, 3-phenylpropanoyl or 
the like. 

In the present speci?cation, the “Cl-C6 alkoxy-carbonyl 
group” is, for example, methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, tert-butoxycarbonyl or the like. 

In the present speci?cation, the “C6-Cl4 aryloxy-carbonyl 
group” is, for example, phenoxycarbonyl, l-naphthyloxycar 
bonyl, 2-naphthyloxycarbonyl or the like. 

In the present speci?cation, the “C7-Cl6 aralkyloxy-car 
bonyl group” is, for example, benZyloxycarbonyl, phenethy 
loxycarbonyl or the like. 

In the present speci?cation, the “heterocyclyl-carbonyl 
group” is, for example, a heterocyclyl-carbonyl group 
Wherein the heterocyclyl moiety is a 5- or 6-membered, aro 
matic or non-aromatic heterocycle containing, as a ring-con 
stituting atom besides carbon atom, l to 4 hetero atoms of l or 
2 kinds selected from the group consisting of nitrogen atom, 
sulfur atom and oxygen atom. Preferable examples of the 
“heterocyclyl-carbonyl group” include l-pyrrolidinylcarbo 
nyl, piperidinocarbonyl, l-piperaZinylcarbonyl, morpholi 
nocarbonyl, thiomorpholinocarbonyl and the like. 

In the present speci?cation, the “Cl-C6 alkyl-carbamoyl 
group” is, for example, a carbamoyl group monosubstituted 
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by the above-mentioned “Cl-C6 alkyl group”. For example, 
methylcarbamoyl, ethylcarbamoyl and the like can be men 
tioned. 

In the present speci?cation, the “di(Cl-C6)alkyl-carbam 
oyl group” is, for example, a carbamoyl group disubstituted 
by the above-mentioned “Cl-C6 alkyl group”. For example, 
dimethylcarbamoyl, diethylcarbamoyl, N-ethyl-N-methyl 
carbamoyl and the like can be mentioned. 

In the present speci?cation, the “C6-Cl4 aryl-carbamoyl 
group” is, for example, a carbamoyl group monosubstituted 
by the above-mentioned “C6-Cl4 aryl group”. For example, 
phenylcarbamoyl, l-naphthylcarbamoyl, 2-naphthylcarbam 
oyl and the like can be mentioned. 

In the present speci?cation, the “di(C6-Cl4)aryl-carbam 
oyl group” is, for example, a carbamoyl group disubstituted 
by the above-mentioned “C6-Cl4 aryl group”. For example, 
diphenylcarbamoyl, dinaphthylcarbamoyl and the like can be 
mentioned. 

In the present speci?cation, the “Cl-C6 alkylsulfamoyl 
group” is, for example, a sulfamoyl group monosubstituted 
by the above-mentioned “Cl-C6 alkyl group”. For example, 
methylsulfamoyl, ethylsulfamoyl and the like can be men 
tioned. 

In the present speci?cation, the “di(Cl -C6)alkylsulfamoyl 
group” is, for example, a sulfamoyl group disubstituted by the 
above-mentioned “Cl-C6 alkyl group”. For example, dim 
ethylsulfamoyl, diethylsulfamoyl, N-ethyl-N-methylsulfa 
moyl and the like can be mentioned. 

In the present speci?cation, the “C6-Cl4 arylsulfamoyl 
group” is, for example, a sulfamoyl group monosubstituted 
by the above-mentioned “C6-Cl4 aryl group”. For example, 
phenylsulfamoyl, l-naphthylsulfamoyl, 2-naphthylsulfa 
moyl and the like can be mentioned. 

In the present speci?cation, the “di(C6-Cl4)arylsulfamoyl 
group” is, for example, a sulfamoyl group disubstituted by the 
above-mentioned “C6-Cl4 aryl group”. For example, diphe 
nylsulfamoyl, dinaphthylsulfamoyl and the like can be men 
tioned. 

In the present speci?cation, the “Cl-C6 alkoxyimino 
group” is, for example, methoxyimino, ethoxyimino, pro 
poxyimino, isopropoxyimino, butoxy imino, isobutoxy 
imino, sec-butoxy imino, tert-butoxy imino, pentyloxyimino, 
hexyloxyimino or the like. 

In the present speci?cation, the “hydroxy-Cl-C6 alkyl 
group” is, for example, hydroxymethyl, 2-hydroxyethyl, 
l-hydroxyethyl, 3-hydroxypropyl, l-hydroxy-l-methylethyl 
or the like. 

In the present speci?cation, the “Cl-C6 alkoxy-Cl-C6 
alkyl group” is, for example, methoxymethyl, 2-methoxy 
ethyl, l-methoxyethyl, ethoxymethyl, 2-ethoxyethyl or the 
like. 

In the present speci?cation, the “optionally substituted 
C1-C6 alkyl group”, “optionally substituted C2-C6 alkenyl 
group”, “optionally substituted C2-C6 alkynyl group”, 
“optionally substituted Cl-C6 alkoxy group” or “optionally 
substituted Cl-C6 alkylthio group” is, for example, “Cl-C6 
alkyl group”, “C2-C6 alkenyl group”, “C2-C6 alkynyl 
group”, “Cl-C6 alkoxy group” or “Cl-C6 alkylthio group”, 
each optionally substituted by l to 5, preferably 1 to 3, sub 
stituents selected from the group consisting of 
(l) halogen, 
(2) a hydroxy group, 
(3) an amino group, 
(4) a nitro group, 
(5) a cyano group, 
(6) an optionally halogenated C1 -C6 alkoxy group, 
(7) a C3-C6 cycloalkyloxy group, 
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(8) a C6-Cl4 aryloxy group, 
(9) a C7-Cl6 aralkyloxy group, 
(10) a Cl-C6 alkylamino group, 
(1 l) a di(Cl -C6)alkylamino group, 
(12) a C6-Cl4 arylamino group, 
(13) a di(C6-Cl4)arylamino group, 
(14) a C7-Cl6 aralkylamino group, 
(15) a di(C7-Cl6)aralkylamino group, 
(1 6) a Ni(Cl -C6)alkyl-Ni(C6-Cl 4)arylamino group, 
(1 7) an Ni(Cl -C6)alkyl-Ni(C7-Cl 6)aralkylamino group, 
(18) a Cl-C6 alkyl-carbonylamino group, 
(19) a Cl-C6 alkylthio group, 
(20) a Cl-C6 alkylsul?nyl group, 
(21) a Cl-C6 alkylsulfonyl group, 
(22) an optionally esteri?ed carboxy group, 
(23) a Cl-C6 alkyl-carbonyl group, 
(24) a C3-Cl0 cycloalkyl-carbonyl group, 
(25) an optionally substituted C6-Cl4 aryl-carbonyl group, 
(26) a C7-Cl6 aralkyl-carbonyl group, 
(27) a heterocyclyl-carbonyl group, 
(28) a carbamoyl group, 
(29) a thiocarbamoyl group, 
(30) a Cl-C6 alkyl-carbamoyl group, 
(31) a di(Cl -C6)alkyl-carbamoyl group, 
(32) a C6-Cl4 aryl-carbamoyl group, 
(33) a di(C6-Cl4)aryl-carbamoyl group, 
(34) a sulfamoyl group, 
(35) a Cl-C6 alkylsulfamoyl group, 
(36) a di(Cl-C6)alkylsulfamoyl group, 
(37) a C6-Cl4 arylsulfamoyl group, 
(38) a di(C6-Cl4)arylsulfamoyl group, 
(39) an optionally substituted cyclic group, 
(40) a Cl-C6 alkoxyimino group, 
and the like. Here, the “optionally substituted cyclic group” 
includes, for example, those similar to the beloW-mentioned 
“optionally substituted cyclic group” for R5. 

In the present speci?cation, the “C6-Cl4 aryl-carbonyl 
group” of the “optionally substituted C6-Cl4 aryl-carbonyl 
group” optionally has 1 to 5, preferably 1 to 3, substituents at 
substitutable position(s). Examples of such substituent 
include halogen, a hydroxy group, an optionally halogenated 
C1 -C6 alkyl group, an optionally halogenated C1 -C6 alkoxy 
group, an amino group, a Cl-C6 alkylamino group, a di(Cl 
C6)alkylamino group, a Cl-C6 alkylthio group, a C1 -C6 
alkylsulfonyl group, a carboxy group, a Cl-C6 alkoxy-car 
bonyl group, a Cl-C6 alkyl-carbonyl group and the like. 

In the present speci?cation, the “optionally substituted 
Cl-C6 alkylamino group” is, for example, an amino group 
monosubstituted by the above-mentioned “optionally substi 
tuted C1 -C6 alkyl group”. 

In the present speci?cation, the “optionally substituted 
di(Cl -C6)alkylamino group” is, for example, an amino group 
disubstituted by the above-mentioned “optionally substituted 
Cl-C6 alkyl group”. 

In the aforementioned formulas, R5 is hydrogen, an 
optionally substituted Cl-C6 alkyl group, an optionally sub 
stituted C2-C6 alkenyl group, an optionally substituted cyclic 
group, a group represented by the formula: 4COiR8 
Wherein R8 is an optionally substituted C1 -C6 alkyl group or 
an optionally substituted cyclic group, or a group represented 
by the formula: 4OiR8' Wherein R8‘ is an optionally sub 
stituted C1 -C6 alkyl group or an optionally substituted cyclic 
group. 

Preferably, R5 is an optionally substituted C1 -C6 alkyl 
group or an optionally substituted cyclic group, more prefer 
ably an optionally substituted cyclic group. 
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The “cyclic group” of the “optionally substituted cyclic 
group” for R5 is, for example, a cyclic hydrocarbon group or 
a heterocyclic group. 

The “cyclic hydrocarbon group” is, for example, an alicy 
clic hydrocarbon group constituted by 3 to 14 carbon atoms, 
an aromatic hydrocarbon group constituted by 6 to 14 carbon 
atoms, or the like. 

The “alicyclic hydrocarbon group” is, for example, a 
C3 -C6 cycloalkyl group (e. g., cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl and the like), a C3 -C6 cycloalkenyl group 
(e.g., cyclopentenyl, cyclohexenyl and the like), a C5-C14 
cycloalkadienyl group (e. g., 2,4-cyclopentadienyl, 1,3-cyclo 
hexadienyl and the like), an indanyl group, an adamantyl 
group or the like. 

The “aromatic hydrocarbon group” is, for example, a 
C6-C14 aryl group (e.g., phenyl, naphthyl, anthryl, phenan 
thryl and the like) or the like. 

The “heterocyclic group” is, for example, a 4- to 14-mem 
bered (preferably 5- to 10-membered) (monocyclic, bicyclic 
or tricyclic) heterocyclic group, preferably (i) a 5- to 14-mem 
bered (preferably 5- to 10-membered) aromatic heterocyclic 
group or (ii) a 4- to 10-membered (preferably 5- to 10-mem 
bered) non-aromatic heterocyclic group, each containing, as a 
ring-constituting atom besides carbon atom, 1 to 4 hetero 
atoms of 1 or 2 kinds selected from the group consisting of 
nitrogen atom, sulfur atom and oxygen atom, or the like. 

The “aromatic heterocyclic group” is, for example, a 
monocyclic aromatic heterocyclic group such as furyl, thie 
nyl, pyrrolyl, oxaZolyl, isoxaZolyl, thiaZolyl, isothiaZolyl, 
imidaZolyl, pyraZolyl, 1,2,3-oxadiaZolyl, 1,2,4-oxadiaZolyl, 
1,3,4-oxadiaZolyl, furaZanyl, 1,2,3-thiadiaZolyl, 1,2,4-thia 
diaZolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 
tetraZolyl, pyridyl, pyridaZinyl, pyrimidinyl, pyraZinyl, tri 
aZinyl or the like; or an aromatic fused heterocyclic group 
such as benZofuryl, isobenZofuryl, benZo[b]thienyl, indolyl, 
isoindolyl, 1H-indaZolyl, benZimidaZolyl, benZoxaZolyl, 
benZo[d]isoxaZolyl, benZothiaZolyl, benZo[d]isothiaZolyl, 
1H-benZotriaZolyl, quinolyl, isoquinolyl, cinnolinyl, 
quinaZolinyl, quinoxalinyl, phthalaZinyl, naphthyridinyl, 
purinyl, pteridinyl, carbaZolyl, ot-carbolinyl, [3-carbolinyl, 
y-carbolinyl, acridinyl, phenoxaZinyl, phenothiaZinyl, phena 
Zinyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, phenan 
throlinyl, indoliZinyl, pyrrolo[1,2-b]pyridaZinyl, pyraZolo[1, 
5-a]pyridyl, imidaZo[1,2-a]pyridyl, imidaZo[1,5-a]pyridyl, 
imidaZo[1,2-a]pyridaZinyl, imidaZo[1,2-a]pyrimidinyl, 1,2, 
4-triaZolo[4,3-a]pyridyl, 1,2,4-triaZolo[4,3-b]pyridaZinyl or 
the like. 

The “non-aromatic heterocyclic group” is, for example, a 
monocyclic non-aromatic heterocyclic group such as oxira 
nyl, aZetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydro 
furyl, thiolanyl, imidaZolidinyl, pyraZolidinyl, oxaZolidinyl, 
thiaZolidinyl, piperidyl, tetrahydropyranyl, morpholinyl, 
thiomorpholinyl, piperaZinyl or the like; or a non-aromatic 
fused heterocyclic group such as isochromanyl, dihydroben 
Zopyranyl, isochromenyl, chromenyl (2H-chromenyl, 
4H-chromenyl), 1,2,3,4-tetrahydroisoquinolyl, 1,2,3,4-tet 
rahydroquinolyl, 2,3-dihydrobenZofuranyl, 1,3-benZodiox 
olyl or the like. 

The “cyclic group” of the “optionally substituted cyclic 
group” for R5 is preferably a C3-C6 cycloalkyl group, a 
C3-C6 cycloalkenyl group, an indanyl group, a C6-C14 aryl 
group, a heterocyclic group or the like, more preferably a 
C6-C14 aryl group or a heterocyclic group. 

The “cyclic group” of the “optionally substituted cyclic 
group” for R5 optionally has 1 to 5, preferably 1 to 3, sub 
stituents at substitutable position(s). Such substituent 
includes, for example, 
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(1) halogen, 
(2) an oxo group, 
(3) a hydroxy group, 
(4) an amino group, 
(5) a nitro group, 
(6) a cyano group, 
(7) a C1-C6 alkyl group, 
(8) a C2-C6 alkenyl group, 
(9) a C2-C6 alkynyl group, 
(10) a C3-C6 cycloalkyl group, 
(11) a C6-C14 aryl group, 
(12) a C7-C16 aralkyl group, 
(13) a heterocyclic group, 
(14) a C1-C6 alkoxy group, 
(15) a C2-C6 alkenyloxy group, 
(16) a C2-C6 alkynyloxy group, 
(17) an optionally substituted C3-C10 cycloalkyloxy group 
(preferably, a C3 -C10 cycloalkyloxy group optionally substi 
tuted by 1 to 3 substituents selected from the group consisting 
of halogen, an oxo group, a hydroxy group, a C1-C6 alkyl 
group, a C1-C6 alkoxy group optionally substituted by 1 to 3 
halogens, a hydroxy-C1-C6 alkyl group and a C1-C6 alkoxy 
C1-C6 alkyl group), 
(18) a C6-C14 aryloxy group, 
(19) a C7-C16 aralkyloxy group, 
(20) an optionally substituted heterocyclyl-oxy group (pref 
erably, a heterocyclyl-oxy group optionally substituted by 1 
to 3 C1-C6 alkyl groups), 
(21) a heterocyclyl-C1-C6 alkyloxy group, 
(22) a C1-C6 alkylamino group, 
(23) a di(C1-C6)alkylamino group, 
(24) a C6-C14 arylamino group, 
(25) a di(C6-C14)arylamino group, 
(26) a C7-C16 aralkylamino group, 
(27) a di(C7-C16)aralkylamino group, 
(28) an Ni(C1-C6)alkyl-Ni(C6-C14)arylamino group, 
(29) an Ni(C1-C6)alkyl-Ni(C7-C16)aralkylamino group, 
(30) a C1-C6 alkyl-carbonylamino group, 
(31) a C1-C6 alkylthio group, 
(32) a C1-C6 alkylsul?nyl group, 
(33) a C1-C6 alkylsulfonyl group, 
(34) an optionally esteri?ed carboxy group, 
(35) a C1-C6 alkyl-carbonyl group, 
(36) a C3-C6 cycloalkyl-carbonyl group, 
(37) a C6-C14 aryl-carbonyl group, 
(38) a C7-C16 aralkyl-carbonyl group, 
(39) a heterocyclyl-carbonyl group, 
(40) a carbamoyl group, 
(41) a thiocarbamoyl group, 
(42) a C1-C6 alkyl-carbamoyl group, 
(43) a di(C1-C6)alkyl-carbamoyl group, 
(44) a C6-C14 aryl-carbamoyl group, 
(45) a di(C6-C14)aryl-carbamoyl group, 
(46) a sulfamoyl group, 
(47) a C1-C6 alkylsulfamoyl group, 
(48) a di(C1-C6)alkylsulfamoyl group, 
(49) a C6-C14 arylsulfamoyl group, 
(50) a di(C6-C14)arylsulfamoyl group, 
and the like. Here, the “C1 -C6 alkyl group”, “C2-C6 alkenyl 
group” and “C2-C6 alkynyl group” are each optionally sub 
stituted by 1 to 3 substituents selected from the group con 
sisting of a C1-C6 alkoxy group, halogen, a cyano group, a 
hydroxy group, a C1-C6 alkylamino group, a di(C1-C6)alky 
lamino group, a C3-C6 cycloalkyl group, a C1-C6 alkyl 
carbonyl group, a C1-C6 alkoxy-carbonyl group and a car 
bamoyl group. In addition, the “Cl-C6 alkoxy group” is 
optionally substituted by 1 to 3 substituents selected from the 
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group consisting of a C2-C6 alkynyl group, a C1-C6 alkoxy 
group, halogen, a cyano group, a hydroxy group, a Cl-C6 
alkylamino group, a di(Cl -C6)alkylamino group, a C3-C6 
cycloalkyl group, a C1 -C6 alkyl-carbonyl group, a C1 -C6 
alkoxy-carbonyl group and a carbamoyl group. 

The “optionally substituted cyclic group” for R5 is prefer 
ably a cyclic group optionally substituted by l to 3 substitu 
ents selected from the group consisting of 
(l) a Cl-C6 alkyl group, 
(2) a C2-C6 alkenyl group, 
(3) a C3-C6 cycloalkyl group, 
(4) an oxo group, 
(5) a hydroxy group, 
(6) an amino group, 
(7) a Cl-C6 alkoxy group, 
(8) a C2-C6 alkenyloxy group, 
(9) a C2-C6 alkynyloxy group, 
(10) an optionally substituted C3-Cl0 cycloalkyloxy group 
(preferably, a C3 -Cl0 cycloalkyloxy group optionally substi 
tuted by l to 3 substituents selected from the group consisting 
of halogen, an oxo group, a hydroxy group, a Cl-C6 alkyl 
group, a C1 -C6 alkoxy group optionally substituted by l to 3 
halogens, a hydroxy-Cl -C6 alkyl group and a C1 -C6 alkoxy 
Cl-C6 alkyl group), 
(1 l) a C6-Cl4 aryloxy group, 
(12) an optionally substituted heterocyclyl-oxy group (pref 
erably, a heterocyclyl-oxy group optionally substituted by l 
to 3 Cl-C6 alkyl groups), 
(13) a heterocyclyl-Cl-C6 alkyloxy group, 
(14) a Cl-C6 alkylamino group, 
(15) a di(Cl-C6)alkylamino group, 
(16) a Cl-C6 alkyl-carbonylamino group, 
(17) a Cl-C6 alkylthio group, 
(18) a Cl-C6 alkylsul?nyl group, 
(19) a Cl-C6 alkylsulfonyl group, 
(20) a Cl-C6 alkoxy-carbonyl group, 
(21) a Cl-C6 alkyl-carbonyl group, 
(22) a Cl-C6 alkyl-carbamoyl group, 
(23) a di(Cl-C6)alkyl-carbamoyl group, 
(24) a heterocyclic group, 
(25) halogen 
(Wherein the “C1 -C6 alkyl group” and “C2-C6 alkenyl 
group” are each optionally substituted by l to 3 substituents 
selected from the group consisting of a Cl-C6 alkoxy group, 
halogen, a cyano group, a hydroxy group, a Cl-C6 alky 
lamino group, a di(Cl -C6)alkylamino group, a C3-C6 
cycloalkyl group, a C1 -C6 alkyl-carbonyl group, a C1 -C6 
alkoxy-carbonyl group and a carbamoyl group, and the “Cl - 
C6 alkoxy group” is optionally substituted by l to 3 substitu 
ents selected from the group consisting of a C2-C6 alkynyl 
group, a Cl-C6 alkoxy group, halogen, a cyano group, a 
hydroxy group, a C1 -C6 alkylamino group, a di(Cl-C6)alky 
lamino group, a C3-C6 cycloalkyl group, a C1 -C6 alkyl 
carbonyl group, a Cl-C6 alkoxy-carbonyl group and a car 
bamoyl group) and the like. 

The “optionally substituted cyclic group” for R5 is more 
preferably 
(1) a C3-C6 cycloalkyl group (e.g., cyclopropyl and the like), 
(2) a C3-C6 cycloalkenyl group (e.g., cyclohexenyl and the 
like), 
(3) an indanyl group optionally substituted by an oxo group or 
a hydroxy group, 
(4) a C6-Cl4 aryl group (e.g., phenyl, naphthyl and the like, 
preferably phenyl) optionally substituted by l to 3 substitu 
ents selected from the group consisting of 
(i) halogen (e.g., F, Cl, Br and the like); 
(ii) a hydroxy group; 
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24 
(iii) a Cl-C6 alkyl group optionally substituted by l to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group, a Cl-C6 alkoxy group and a Cl-C6 alkyl 
carbonyl group (e.g., methyl, ethyl, isopropyl, isobutyl, tert 
butyl, tri?uoromethyl, hydroxymethyl, l-hydroxyethyl and 
the like); 
(iv) a C2-C6 alkenyl group (e.g., vinyl and the like) optionally 
substituted by l to 3 substituents selected from the group 
consisting of halogen and a hydroxy group; 
(V) a C3-C6 cycloalkyl group (e.g., cyclopropyl and the like); 
(vi) a Cl-C6 alkoxy group (e.g., methoxy, ethoxy, propoxy, 
isopropoxy, isobutoxy, sec -butoxy, tert-butoxy, neopentyloxy 
and the like) optionally substituted by l to 3 substituents 
selected from the group consisting of a C2-C6 alkynyl group, 
a Cl-C6 alkoxy group, halogen, a cyano group, a hydroxy 
group, a C3-C6 cycloalkyl group, a Cl-C6 alkoxy-carbonyl 
group and a carbamoyl group; 
(vii) a C2-C6 alkenyloxy group (e.g., vinyloxy and the like); 
(viii) a C2-C6 alkynyloxy group (e.g., l-methylbut-3-yn-l 
yloxy and the like); 
(ix) a C3-Cl0 cycloalkyloxy group (e.g., cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclohepty 
loxy and the like) optionally substituted by l to 3 substituents 
selected from the group consisting of halogen, an oxo group, 
a hydroxy group, a C1 -C6 alkyl group, a C1 -C6 alkoxy group 
optionally substituted by l to 3 halogens, a hydroxy-Cl-C6 
alkyl group and a Cl-C6 alkoxy-Cl-C6 alkyl group; 
(x) a C6-Cl4 aryloxy group (e.g., phenoxy and the like); 
(xi) a heterocyclyl-oxy group (preferably, a heterocyclyl-oxy 
group Wherein the heterocyclyl moiety is 5- or 6-membered, 
aromatic or non-aromatic heterocycle containing, as a ring 
constituting atom besides carbon atom, l to 4 hetero atoms of 
l or 2 kinds selected from the group consisting of nitrogen 
atom, sulfur atom and oxygen atom) (e.g., tetrahydrofurany 
loxy, tetrahydropyranyloxy, piperidinyloxy and the like) 
optionally substituted by l to 3 Cl-C6 alkyl groups; 
(xii) a heterocyclyl-Cl -C6 alkyloxy group (preferably, a het 
erocyclyl-Cl-C6 alkyloxy group Wherein the heterocyclyl 
moiety is 5- or 6-membered, aromatic or non-aromatic het 
erocycle containing, as a ring-constituting atom besides car 
bon atom, l to 4 hetero atoms of l or 2 kinds selected from the 
group consisting of nitrogen atom, sulfur atom and oxygen 
atom) (e.g., tetrahydropyranylmethoxy and the like); 
(xiii) a Cl-C6 alkyl-carbonylamino group (e.g., acetylamino 
and the like); 
(xiv) a C1 -C6 alkylthio group (e.g., methylthio, isopropylthio 
and the like); 
(xv) a Cl-C6 alkylsul?nyl group (e.g., methylsul?nyl, iso 
propylsul?nyl and the like) 
(xvi) a C1 -C6 alkylsulfonyl group (e.g., methylsulfonyl, iso 
propylsulfonyl and the like); 
(xvii) a C1 -C6 alkyl-carbonyl group (e.g., acetyl and the like); 
(xviii) a Cl-C6 alkyl-carbamoyl group (e.g., methylcarbam 
oyl and the like); 
(xix) a di(Cl-C6)alkyl-carbamoyl group (e.g., dimethylcar 
bamoyl and the like); 
(xx) a heterocyclic group (preferably, 5- or 6-membered, 
aromatic or non-aromatic heterocyclic group containing, as a 
ring-constituting atom besides carbon atom, l to 4 hetero 
atoms of l or 2 kinds selected from the group consisting of 
nitrogen atom, sulfur atom and oxygen atom) (e. g., morpholi 
nyl and the like), and the like, 
(5) a heterocyclic group (preferably, 5- or 6-membered het 
erocyclic group containing, as a ring-constituting atom 
besides carbon atom, l to 4 hetero atoms of l or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom, or a fused heterocyclic group Wherein 
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said 5- or 6-membered heterocyclic group is condensed With 
benzene ring) (e.g., furyl, thienyl, isoxaZolyl, pyraZolyl, 
pyridyl, dihydrobenZopyranyl, chromenyl, 2,3-dihydroben 
Zofuranyl, 1,3-benZodioxolyl, tetrahydropyranyl, indolyl and 
the like) optionally substituted by 1 to 3 substituents selected 
from the group consisting of 
(i) halogen (e.g., F, Cl, Br and the like); 
(ii) an oxo group; 
(iii) a hydroxy group; 
(iv) an amino group; 
(V) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a C1-C6 alkoxy group (e.g., methyl, ethyl, 
tert-butyl, tri?uoromethyl, hydroxymethyl, 1-hydroxyethyl 
and the like); 
(Vi) a C1-C6 alkoxy group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a C3-C6 cycloalkyl group (e.g., methoxy, 
ethoxy, isopropoxy, neopentyloxy, tri?uoromethoxy and the 
like); 
(Vii) a heterocyclyl-oxy group (preferably, a heterocyclyl-oxy 
group Wherein the heterocyclyl moiety is 5- or 6-membered, 
aromatic or non-aromatic heterocycle containing, as a ring 
constituting atom besides carbon atom, 1 to 4 hetero atoms of 
1 or 2 kinds selected from the group consisting of nitrogen 
atom, sulfur atom and oxygen atom) (e.g., tetrahydropyrany 
loxy and the like); 
(viii) a C1-C6 alkyl-carbonylamino group (e.g., acetylamino 
and the like); 
(ix) a C1-C6 alkoxy-carbonyl group (e.g., methoxycarbonyl 
and the like) 
and the like, 
or the like. 

The “Cl-C6 alkyl group” of the “optionally substituted 
C1-C6 alkyl group” or “C2-C6 alkenyl group” of the “option 
ally substituted C2-C6 alkenyl group” for R5 optionally has 1 
to 5, preferably 1 to 3, substituents at substitutable 
position(s). Such substituent includes, for example, 
(1) halogen, 
(2) a hydroxy group, 
(3) an amino group, 
(4) a nitro group, 
(5) a cyano group, 
(6) an optionally halogenated C1-C6 alkoxy group, 
(7) a C3-C6 cycloalkyloxy group, 
(8) a C6-C14 aryloxy group, 
(9) a C7-C16 aralkyloxy group, 
(10) a C1-C6 alkylamino group, 
(11) a di(C1-C6)alkylamino group, 
(12) a C6-C14 arylamino group, 
(13) a di(C6-C14)arylamino group, 
(14) a C7-C16 aralkylamino group, 
(15) a di(C7-C16)aralkylamino group, 
(16) an Ni(C1-C6)alkyl-Ni(C6-C14)arylamino group, 
(17) an Ni(C1-C6)alkyl-Ni(C7-C16)aralkylamino group, 
(18) a C1-C6 alkyl-carbonylamino group, 
(19) a C1-C6 alkylthio group, 
(20) a C1-C6 alkylsul?nyl group, 
(21) a C1-C6 alkylsulfonyl group, 
(22) an optionally esteri?ed carboxy group, 
(23) a C1-C6 alkyl-carbonyl group, 
(24) a C3-C10 cycloalkyl-carbonyl group, 
(25) an optionally substituted C6-C14 aryl-carbonyl group, 
(26) a C7-C16 aralkyl-carbonyl group, 
(27) a heterocyclyl-carbonyl group, 
(28) a carbamoyl group, 
(29) a thiocarbamoyl group, 
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(30) a C1-C6 alkyl-carbamoyl group, 
(31) a di(C1-C6)alkyl-carbamoyl group, 
(32) a C6-C14 aryl-carbamoyl group, 
(33) a di(C6-C14)aryl-carbamoyl group, 
(34) a sulfamoyl group, 
(35) a C1-C6 alkylsulfamoyl group, 
(36) a di(C1-C6)alkylsulfamoyl group, 
(37) a C6-C14 arylsulfamoyl group, 
(38) a di(C6-C14)arylsulfamoyl group, 
(39) an optionally substituted cyclic group, 
(40) a C1-C6 alkoxyimino group, 
and the like. 
The “optionally substituted C6-C14 aryl-carbonyl group” 

as a substituent of the above-mentioned “optionally substi 
tuted C1-C6 alkyl group” or “optionally substituted C2-C6 
alkenyl group” for R5 is preferably a C6-C14 aryl-carbonyl 
group optionally substituted by 1 to 3 substituents selected 
from the group consisting of halogen and a C1-C6 alkoxy 
group. 

Examples of the “optionally substituted cyclic group” as a 
substituent of the above-mentioned “optionally substituted 
C1-C6 alkyl group” or “optionally substituted C2-C6 alkenyl 
group” for R5 include those similar to the aforementioned 
“optionally substituted cyclic group” for R5. 
The “cyclic group” of the “optionally substituted cyclic 

group” is preferably C3-C6 cycloalkyl group, adamantyl 
group, C6-C14 aryl group, a heterocyclic group or the like. 
The “cyclic group” of the “optionally substituted cyclic 

group” optionally has 1 to 5, preferably 1 to 3, substituents at 
substitutable position(s). Examples of such substituent pref 
erably include 
(1) halogen, 
(2) a hydroxy group, 
(3) a C1-C6 alkyl group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a C1-C6 alkoxy group, 
(4) a C6-C14 aryl group, 
(5) a C7-C16 aralkyl group, 
(6) a heterocyclic group, 
(7) a C1-C6 alkoxy group optionally substituted by 1 to 3 
substituents selected from the group consisting of halogen 
and a hydroxy group, 
(8) a C1-C6 alkylsulfonyl group, 
(9) a carboxy group, 
(10) a C1-C6 alkoxy-carbonyl group, 
(11) a C1-C6 alkyl-carbonyl group, 
(12) a heterocyclyl-carbonyl group, 
and the like. 
The “optionally substituted C1-C6 alkyl group” for R5 is 

preferably a C1-C6 alkyl group optionally substituted by 1 to 
3 substituents selected from the group consisting of a hydroxy 
group, a C1-C6 alkoxy group, a C1-C6 alkylamino group, a 
carboxy group, a C1-C6 alkoxy-carbonyl group, a C1-C6 
alkyl-carbonyl group, a C3-C10 cycloalkyl-carbonyl group, 
an optionally substituted C6-C14 aryl-carbonyl group, a het 
erocyclyl-carbonyl group, a C1-C6 alkyl-carbamoyl group, 
halogen, an optionally substituted cyclic group and a C1-C6 
alkoxyimino group. 
The “optionally substituted C1-C6 alkyl group” for R5 is 

more preferably a C1-C6 alkyl group optionally substituted 
by 1 to 3 substituents selected from the group consisting of 
(1) a hydroxy group, 
(2) a C1-C6 alkoxy group, 
(3) a C1-C6 alkylamino group, 
(4) a carboxy group, 
(5) a C1-C6 alkoxy-carbonyl group (e. g., ethoxycarbonyl and 
the like), 
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(6) a C1-C6 alkyl-carbonyl group (e.g., piValoyl and the like), 
(7) a C3 -Cl0 cycloalkyl-carbonyl group (e.g., cyclohexylcar 
bonyl, adamantylcarbonyl and the like), 
(8) a C6-Cl4 aryl-carbonyl group (e.g., benZoyl and the like) 
optionally substituted by l to 3 substituents selected from the 
group consisting of halogen and a Cl-C6 alkoxy group, 
(9) a C1 -C6 alkyl-carbamoyl group (e.g., tert-butylcarbamoyl 
and the like), 
(10) a heterocyclyl-carbonyl group (preferably, a heterocy 
clyl-carbonyl group Wherein the heterocyclyl moiety is a 5- or 
6-membered, aromatic or non-aromatic heterocycle contain 
ing, as a ring-constituting atom besides carbon atom, l to 4 
hetero atoms of l or 2 kinds selected from the group consist 
ing of nitrogen atom, sulfur atom and oxygen atom, for 
example, morpholinocarbonyl and the like), 
(1 l) a C3-C6 cycloalkyl group (e.g., cyclopropyl, cyclohexyl 
and the like), 
(12) an adamantyl group, 
(13) a C6-Cl4 aryl group (e.g., phenyl, naphthyl and the like) 
optionally substituted by l to 3 substituents selected from the 
group consisting of halogen (e.g., F, Cl, Br and the like); a 
Cl-C6 alkyl group optionally substituted by l to 3 substitu 
ents selected from the group consisting of halogen, a hydroxy 
group and a Cl-C6 alkoxy group (e.g., methyl, ethyl, tert 
butyl, tri?uoromethyl, hydroxymethyl, l-hydroxyethyl and 
the like); a C1 -C6 alkoxy group optionally substituted by l to 
3 substituents selected from the group consisting of halogen 
and a hydroxy group (e.g., methoxy, ethoxy, tri?uoromethoxy 
and the like); a Cl-C6 alkylsulfonyl group (e.g., methylsul 
fonyl and the like); a carboxy group; a Cl-C6 alkoxy-carbo 
nyl group (e.g., methoxycarbonyl and the like); a Cl-C6 
alkyl-carbonyl group (e.g., acetyl and the like); a heterocy 
clyl-carbonyl group (preferably, a heterocyclyl-carbonyl 
group Wherein the heterocyclyl moiety is a 5- or 6-membered, 
aromatic or non-aromatic heterocycle containing, as a ring 
constituting atom besides carbon atom, l to 4 hetero atoms of 
l or 2 kinds selected from the group consisting of nitrogen 
atom, sulfur atom and oxygen atom) (e.g., morpholinocarbo 
nyl and the like) and the like, 
(14) a heterocyclic group (preferably, a 4- to 6-membered 
(preferably 5- or 6-membered) heterocyclic group contain 
ing, as a ring-constituting atom besides carbon atom, l to 4 
hetero atoms of l or 2 kinds selected from the group consist 
ing of nitro gen atom, sulfur atom and oxygen atom, or a fused 
heterocyclic group Wherein said 4- to 6-membered (prefer 
ably 5- or 6-membered) heterocyclic group is condensed With 
benZene ring) (e.g., thienyl, thiaZolyl, isoxaZolyl, pyraZolyl, 
l,2,4-oxadiaZolyl, pyridyl, pyrimidinyl, pyraZinyl, benZo[b] 
thienyl, lH-indaZolyl, benZimidaZolyl, benZo[d]isoxaZolyl, 
benZothiaZolyl, lH-benZotriaZolyl, quinolyl, oxetanyl, tet 
rahydrofuryl, morpholinyl, tetrahydropyranyl, 2,3-dihy 
drobenZofuranyl and the like) optionally substituted by l to 3 
substituents selected from the group consisting of halogen 
(e. g., F, Cl, Br and the like); a hydroxy group; a C1 -C6 alkyl 
group optionally substituted by l to 3 substituents selected 
from the group consisting of halogen, a hydroxy group and a 
Cl-C6 alkoxy group (e.g., methyl, ethyl, tert-butyl, tri?uo 
romethyl, hydroxymethyl, l-hydroxyethyl and the like); a 
C6-Cl4 aryl group (e.g., phenyl and the like); a C7-Cl6 
aralkyl group (e.g., benZyl and the like); a heterocyclic group 
(preferably, a 5- or 6-membered aromatic heterocyclic group 
containing, as a ring-constituting atom besides carbon atom, 
l to 4 hetero atoms of l or 2 kinds selected from the group 
consisting of nitrogen atom, sulfur atom and oxygen atom) 
(e.g., thienyl, pyridyl and the like); a Cl-C6 alkoxy group 
optionally substituted by l to 3 substituents selected from the 
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28 
group consisting of halogen and a hydroxy group (e.g., meth 
oxy, ethoxy, tri?uoromethoxy and the like) and the like, 
(15) a Cl-C6 alkoxyimino group (e.g., isopropoxyimino 
group), 
and the like. 
The “optionally substituted C2-C6 alkenyl group” for R5 is 

preferably a C2-C6 alkenyl group (e. g., Vinyl, allyl, propenyl, 
isopropenyl, but-3-en-l-yl, pent-4-en-l-yl, hex-5-en-l-yl, 
2-methylprop-l-en-l-yl) optionally substituted by l to 3 sub 
stituents selected from the group consisting of a hydroxy 
group, a Cl-C6 alkoxy group, a Cl-C6 alkylamino group, a 
carboxy group, a Cl-C6 alkoxy-carbonyl group, a Cl-C6 
alkyl-carbonyl group, a C3-Cl0 cycloalkyl-carbonyl group, 
an optionally substituted C6-Cl4 aryl-carbonyl group, a het 
erocyclyl-carbonyl group, a Cl-C6 alkyl-carbamoyl group, 
halogen, an optionally substituted cyclic group and a C1 -C6 
alkoxyimino group. 

Examples of the “optionally substituted Cl-C6 alkyl 
group” for R8 or R8‘ include those similar to the aforemen 
tioned “optionally substituted C1 -C6 alkyl” for R5. 

Examples of the “optionally substituted cyclic group” for 
R8 or R8‘ include those similar to the aforementioned 
“optionally substituted cyclic group” for R5. 
R8 and R8‘ are preferably optionally substituted cyclic 

groups. 
The “cyclic group” of the “optionally substituted cyclic 

group” for R8 or R8‘ is preferably a C6-Cl4 aryl group, a 
heterocyclic group or the like. 
The “cyclic group” of the “optionally substituted cyclic 

group” for R8 or R8‘ optionally has 1 to 5, preferably 1 to 3, 
substituents at substitutable position(s). Examples of such 
sub stituent include 
(1) halogen, 
(2) a hydroxy group, 
(3) an amino group, 
(4) a Cl-C6 alkyl group optionally substituted by l to 3 
substituents selected from the group consisting of halogen, a 
hydroxy group and a Cl-C6 alkoxy group, 
(5) a Cl-C6 alkoxy group optionally substituted by l to 3 
substituents selected from the group consisting of halogen 
and a hydroxy group, 
(6) a Cl-C6 alkylamino group, 
(7) a di(Cl-C6)alkylamino group, 
(8) a Cl-C6 alkylthio group, 
(9) a Cl-C6 alkylsulfonyl group, 
(10) a carboxy group, 
(1 l) a Cl-C6 alkoxy-carbonyl group, 
(12) a Cl-C6 alkyl-carbonyl group and the like. 
Examples of the “optionally substituted cyclic group” for 

R8 preferably include 
(1) a C6-Cl4 aryl group (e.g., phenyl), 
(2) a heterocyclic group (preferably a 5- or 6-membered 
heterocyclic group containing, as a ring-constituting atom 
besides carbon atom, l to 4 hetero atoms of l or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom, or a fused heterocyclic group Wherein 
said 5- or 6-membered heterocyclic group is condensed With 
benZene ring) (e.g., thienyl, thiaZolyl, isoxaZolyl, pyraZolyl, 
l,2,4-oxadiaZolyl, pyridyl, pyrimidinyl, pyraZinyl, benZo[b] 
thienyl, lH-indaZolyl, benZimidaZolyl, benZo[d]isoxaZolyl, 
benZothiaZolyl, lH-benZotriaZolyl, quinolyl, oxetanyl, tet 
rahydrofuryl, morpholinyl, tetrahydropyranyl, l,3-benZo 
dioxolyl, 2,3-dihydrobenZofuranyl, preferably, morpholi 
nyl), 
and the like. 

Examples of the group represented by the formula: 
4COiR8 preferably include 
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(1) a C6-C14 aryl (e.g., phenyl)-carbonyl group, 
(2) a heterocyclyl-carbonyl group (heterocyclyl moiety of the 
heterocyclyl-carbonyl group is preferably a 5- or 6-mem 
bered heterocyclic group containing, as a ring-constituting 
atom besides carbon atom, 1 to 4 hetero atoms of 1 or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom, or a fused heterocyclic group Wherein 
said 5- or 6-membered heterocyclic group is condensed With 
benzene ring (e.g., thienyl, thiaZolyl, isoxaZolyl, pyraZolyl, 
1,2,4-oxadiaZolyl, pyridyl, pyrimidinyl, pyraZinyl, benZo[b] 
thienyl, 1H-indaZolyl, benZimidaZolyl, benZo[d]isoxaZolyl, 
benZothiaZolyl, 1H-benZotriaZolyl, quinolyl, oxetanyl, tet 
rahydrofuryl, morpholinyl, tetrahydropyranyl, 1,3-benZo 
dioxolyl, 2,3-dihydrobenZofuranyl)), 
and the like. 

Examples of the “optionally substituted cyclic group” for 
R8‘ preferably include 
(1) a C6-C14 aryl group (e.g., phenyl) optionally having 1 to 
3 substituents selected from halogen; a C1-C6 alkyl group; 
and a C1-C6 alkoxy group optionally substituted by a 
hydroxy group, 
(2) a heterocyclic group (preferably, a 5- or 6-membered 
heterocyclic group containing, as a ring-constituting atom 
besides carbon atom, 1 to 4 hetero atoms of 1 or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom, or a fused heterocyclic group Wherein 
said 5- or 6-membered heterocyclic group is condensed With 
benZene ring (e.g., thienyl, thiaZolyl, isoxaZolyl, pyraZolyl, 
1,2,4-oxadiaZolyl, pyridyl, pyrimidinyl, pyraZinyl, benZo[b] 
thienyl, 1H-indaZolyl, benZimidaZolyl, benZo[d]isoxaZolyl, 
benZothiaZolyl, lH-benzotriazolyl, quinolyl, oxetanyl, tet 
rahydrofuryl, morpholinyl, tetrahydropyranyl, 1,3-benZo 
dioxolyl, 2,3-dihydrobenZofuranyl)) optionally substituted 
by 1 to 3 C1-C6 alkyl groups, and the like. 

Examples of the group represented by the formula: 
iOiR8' preferably include 
(1) a C6-C14 aryl (e.g., phenyl)-oxy group optionally having 
1 to 3 substituents selected from halogen; a C1-C6 alkyl 
group; and a C1-C6 alkoxy group optionally substituted by 
hydroxy group, 
(2) a heterocyclyl-oxy group (preferably, the heterocyclyl 
moiety of the heterocyclyl-oxy group is a 5- or 6-membered 
heterocyclic group containing, as a ring-constituting atom 
besides carbon atom, 1 to 4 hetero atoms of 1 or 2 kinds 
selected from the group consisting of nitrogen atom, sulfur 
atom and oxygen atom, or a fused heterocyclic group Wherein 
said 5- or 6-membered heterocyclic group is condensed With 
benZene ring (e.g., thienyl, thiaZolyl, isoxaZolyl, pyraZolyl, 
1,2,4-oxadiaZolyl, pyridyl, pyrimidinyl, pyraZinyl, benZo[b] 
thienyl, 1H-indaZolyl, benZimidaZolyl, benZo[d]isoxaZolyl, 
benZothiaZolyl, 1H-benZotriaZolyl, quinolyl, oxetanyl, tet 
rahydrofuryl, morpholinyl, tetrahydropyranyl, 1,3-benZo 
dioxolyl, 2,3-dihydrobenZofuranyl)) optionally substituted 
by 1 to 3 C1-C6 alkyl groups, and the like. 
R6 is a monocycle heterocyclic group represented by the 

formula 

Wherein Z is O or S(O)n (n is an integer of 0 to 2). Z is 
preferably 0 or S. 
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While the substitutable position of R6 may be any of ortho, 

meta and para, With preference given to ortho position. 
The monocycle heterocyclic group for R6 includes the 

folloWing three tautomers of a', b' and c'. 

_ N NH N?§>\ Hj§/l\ 
N Z 

HN T 
O 

c, 

OH 

a, 

The above-mentioned heterocyclic group (R6) is option 
ally substituted by a group for R10, as shoWn beloW. 

As the above-mentioned group for R10, a group repre 
sented by the formula 4CH(R1 1)-OCOR12 [Wherein R1 1 is 
hydrogen, a straight chain or branched alkyl group having 1 to 
6 carbon atoms (e.g., methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl 
and the like), a straight chain or a branched alkenyl group 
having 2 to 6 carbon atoms or a cycloalkyl group having 3 to 
8 carbon atoms (e.g., cyclopentyl, cyclohexyl, cycloheptyl 
and the like), and R12 is a straight chain or a branched alkyl 
group having 1 to 6 carbon atoms (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso 
pentyl, neopentyl and the like), a straight chain or a branched 
alkenyl group having 2 to 6 carbon atoms, a cycloalkyl group 
having 3 to 8 carbon atoms (e.g., cyclopentyl, cyclohexyl, 
cycloheptyl and the like), an alkyl group having 1 to 3 carbon 
atoms substituted by a cycloalkyl group having 3 to 8 carbon 
atoms (e.g., cyclopentyl, cyclohexyl, cycloheptyl and the 
like) or an optionally substituted aryl group having 6 to 14 
carbon atoms such as phenyl (e.g., benZyl, p-chlorobenZyl, 
phenethyl, cyclopentylmethyl, cyclohexylmethyl and the 
like), an alkenyl group having 2 or 3 carbon atoms substituted 
by a cycloalkyl group having 3 to 8 carbon atoms or an 
optionally substituted aryl group having 6 to 14 carbon atoms 



US 7,998,968 B2 
31 

such as phenyl (e.g., those having alkenyl moiety such as 
vinyl, propenyl, allyl, isopropenyl and the like (e. g., cinnamyl 
and the like)), an optionally substituted aryl group having 6 to 
14 carbon atoms such as phenyl (e.g., phenyl, p-tolyl, naph 
thyl and the like), a straight chain or a branched alkoxy group 
having 1 to 6 carbon atoms (e.g., methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pen 
tyloxy, isopentyloxy, neopentyloxy and the like), a straight 
chain or a branched alkenyloxy group having 2 to 8 carbon 
atoms (e.g., allyloxy, isobutenyloxy and the like), a 
cycloalkyloxy group having 3 to 8 carbon atoms (e. g., cyclo 
pentyloxy, cyclohexyloxy, cycloheptyloxy and the like), an 
alkoxy group having 1 to 3 carbon atoms substituted by a 
cycloalkyl group having 3 to 8 carbon atoms (e. g., cyclopen 
tyl, cyclohexyl, cycloheptyl and the like) or an optionally 
substituted aryl group having 6 to 14 carbon atoms such as 
phenyl (e.g., those having alkoxy moiety such as methoxy, 
ethoxy, propoxy, isopropoxy and the like (e.g., benZyloxy, 
phenethyloxy, cyclopentylmethyloxy, cyclohexylmethyloxy 
and the like)), an alkenyloxy group having 2 or 3 carbon 
atoms substituted by a cycloalkyl group having 3 to 8 carbon 
atoms (e.g., cyclopentyl, cyclohexyl, cycloheptyl and the 
like) or an optionally substituted aryl group having 6 to 14 
carbon atoms such as phenyl (e.g., those having alkenyloxy 
moiety such as vinyloxy, propenyloxy, allyloxy, isopropeny 
loxy and the like (e.g., cinnamyloxy and the like)), or an 
optionally substituted aryloxy group having 6 to 14 carbon 
atoms such as phenoxy (e.g., phenoxy, p-nitrophenoxy, naph 
thoxy and the like)]; an optionally substituted alkyl group 
(e.g., C1-C6 alkyl group); or an acyl group (e.g., C2-C5 
alkanoyl group, optionally substituted benZoyl group and the 
like); and the like can be mentioned. Examples of substituent 
R10 include methyl, ethyl, propyl, tert-butyl, methoxym 
ethyl, triphenylmethyl, cyanoethyl, acetyl, propionyl, piv 
aloyloxymethyl, 1-(cyclohexyloxycarbonyloxy)ethyl, 5-me 
thyl-2-oxo-1 ,3 -dioxolen-4 -ylmethyl, acetoxymethyl, 
propionyloxymethyl, butyryloxymethyl, isobutyryloxym 
ethyl, 1-(ethoxycarbonyloxy)ethyl, 1-(acetyloxy)ethyl, 
1-(isobutyryloxy)ethyl, cyclohexylcarbonyloxymethyl, ben 
Zoyloxymethyl, cinnamyl, cyclopentylcarbonyloxymethyl 
and the like. Such group may be any as long as it is a sub 
stituent that is easily converted to the original heterocyclic 
group represented by the formula 

HN Z 

Y 
O 

biologically, or under physiological conditions (e.g., in vivo 
reaction such as oxidation, reduction or hydrolysis and the 
like by biological enZymes and the like), or chemically (What 
is called a prodrug). 

In addition, substituent R6 may further have sub stituent(s) 
in addition to the above-mentioned groups for R10. Examples 
thereof include substituents such as an optionally substituted 
C1-C6 alkyl group (e.g., methyl, triphenylmethyl and the 
like), halogen (e.g., F, Cl, Br and the like), a nitro group, a 
cyano group, a C1-C6 alkoxy group, an amino group, a C1-C6 
alkylamino group (e.g., methylamino and the like), a di(C1 
C6)alkylamino group (e. g., dimethylamino and the like) and 
the like. 
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R1 is an oxo group; a thioxo group; or a group represented 

by the formula: :N-R, :N4COiR', :NiCO4OR' or 
:NisOziR'. 
R is an optionally substituted C1-C6 alkyl group; an 

optionally substituted C3-C6 cycloalkyl group; a group rep 
resented by the formula: iOiRa; or a group represented by 
the formula: iN(Rb)iRc. 
Ra is hydrogen, an optionally substituted C1-C6 alkyl 

group or an optionally substituted C3-C6 cycloalkyl group. 

Rb and Rc are each independently hydrogen, an optionally 
substituted C1-C6 alkyl group or an optionally substituted 
C3-C6 cycloalkyl group, or Rb and Rc are bonded to each 
other to form, together With the nitrogen atom bonded thereto, 
an optionally substituted nitrogen-containing heterocyclic 
group. 

Examples of the “optionally substituted C1-C6 alkyl 
group” for R, Ra, Rb or Rc include those similar to the 
“optionally substituted C1-C6 alkyl group” for R5. The 
“optionally substituted C1-C6 alkyl group” for R, Ra, Rb or 
Rc is preferably a C1-C6 alkyl group. 

The “C3-C6 cycloalkyl group” of the “optionally substi 
tuted C3-C6 cycloalkyl group” for R, Ra, Rb or Rc optionally 
has 1 to 5, preferably 1 to 3, substituent(s) at substitutable 
position(s). Examples of such substituent include those 
recited as examples of the substituent of the “optionally sub 
stituted cyclic group” for R5. The “optionally substituted 
C3-C6 cycloalkyl group” for R, Ra, Rb or Rc is preferably a 
C3-C6 cycloalkyl group. 

Rb and Rc may be bonded to each other to form, together 
With the nitrogen atom bonded thereto, an optionally substi 
tuted nitrogen containing heterocyclic group. The “nitrogen 
containing heterocyclic group” is, for example, a 4 to 8-mem 
bered (preferably 5- to 7-membered, more preferably 5- or 
6-membered) nonaromatic heterocyclic group Which con 
tains, as a ring-constituting atom besides carbon atom, one 
nitrogen atom, and may further contain a hetero atom selected 
from the group consisting of nitrogen atom, sulfur atom and 
oxygen atom. Preferable examples of the nitrogen-containing 
heterocyclic group include 1-aZetidinyl, 1-pyrrolidinyl, 
1 -imidaZolidinyl, 1 -pyraZolidinyl, 1 -piperidinyl, 1 -piperaZi 
nyl, 4-morpholinyl, 4-thiomorpholinyl, 3-thiaZolidinyl, 3-ox 
aZolidinyl, 1-aZepanyl, 1-aZocanyl, 1,4-diaZepan-1-yl, 1,4 
oxaZepan-4-yl, 1,4-thiaZepan-4-yl and the like. The 
“nitrogen-containing heterocyclic group” optionally has 1 or 
2 substituents at substitutable position(s). Examples of the 
substituent include a hydroxy group, an optionally haloge 
nated C1-C6 alkyl group, a C6-C14 aryl group, a C7-C16 
aralkyl group, a C1-C6 alkyl-carbonyl group, a C1-C6 
alkoxy-carbonyl group and the like. 

R' is an optionally substituted C1-C6 alkyl group or an 
optionally substituted cyclic group. 

Examples of the “optionally substituted C1-C6 alkyl 
group” for R' include those similar to the “optionally substi 
tuted C1-C6 alkyl group” for R5. Preferable examples of the 
“optionally substituted C1-C6 alkyl group” for R' include a 
C1-C6 alkyl group. 

Examples of the “optionally substituted cyclic group” for 
R' include those similar to “optionally substituted cyclic 
group” for R5. Preferable examples of the “optionally substi 
tuted cyclic group” for R' include a C6-C14 aryl group. 

R1 is preferably an oxo group or a group represented by the 
formula: :NiSOZiR' (R' is preferably a C1-C6 alkyl 
group or a C6-C14 aryl group), more preferably an oxo group. 
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A group represented by the formula: 

A 
N x2 

is preferably 

R4 R4 

R5 R5 
N / N / N \ 

Of )|\ ru \ rm I|\I 

R2 R2 

Y is an optionally substituted C1-C4 alkylene group or a 

group represented by the formula: 4OiWi, iW4Oi, 
iN(Rd)-Wi or iWiN(Rd)-, Wherein W is a bond or an 
optionally substituted Cl-C4 alkylene group, and Rd is an 
optionally substituted Cl-C6 alkyl group or an optionally 
substituted C3-C6 cycloalkyl group. 

The “C1 -C4 alkylene group” forY or W may be a straight 
chain or a branched chain, for example, methylene, ethylene, 
*(CH2)3*, *(CH2)4*, *CH(CH3)*, %(CH3)2*, 
iCH(CH3)%H2i, iCH2iCH(CH3)i, iC(CH3)2i 
CHzi, 4CH24C(CH3)2i and the like can be mentioned. 

The “C1 -C4 alkylene group” forY or W optionally has 1 to 
3 substituents at substitutable position(s). Examples of the 
substituent include halogen (e.g., F, Cl, Br and the like), an 
oxo group, a hydroxy group, a nitro group, a cyano group, an 

optionally halogenated Cl-C6 alkoxy group (e.g., methoxy, 
ethoxy, tri?uoromethoxy and the like), an amino group, a 
Cl-C6 alkylamino group (e.g., methylamino and the like), a 
di(Cl-C6)alkylamino group (e.g., dimethylamino and the 
like), a C1 -C6 alkyl-carbonylamino group (e.g., acetylamino 
and the like) and the like. 

Examples of the “optionally substituted C1 -C6 alkyl 
group” for Rd include those similar to the “optionally substi 
tuted C1 -C6 alkyl group” for R5. The “optionally substituted 
C1 -C6 alkyl group” for Rd is preferably a C1 -C6 alkyl group. 

Examples of the “optionally substituted C3 -C6 cycloalkyl 
group” for Rd include those similar to the “optionally substi 
tuted C3 -C6 cycloalkyl group” for R, Ra, Rb or Rc. The 
“optionally substituted C3-C6 cycloalkyl group” for Rd is 
preferably a C3-C6 cycloalkyl group. 

Y is preferably a Cl-C4 alkylene group, more preferably 
methylene or ethylene, and particularly preferably methyl 
ene. 

In the group represented by the formula: 
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the biphenyl group may be further optionally substituted. 
Examples of the substituent include 1 to 3 substituents 
selected from the group consisting of halogen (e. g., F, Cl, Br 
and the like), a hydroxy group, a nitro group, a cyano group, 
an optionally halogenated Cl-C6 alkyl group (e.g., methyl, 
ethyl, tri?uoromethyl and the like), an optionally halogenated 
Cl-C6 alkoxy group (e.g., methoxy, ethoxy, tri?uo 
romethoxy and the like), an amino group, a Cl-C6 alky 
lamino group (e.g., methylamino and the like), a di(Cl-C6) 
alkylamino group (e.g., dimethylamino and the like), a C1 -C6 
alkyl-carbonylamino group (e.g., acetylamino and the like) 
and the like. 

Preferable examples of the substituent that the biphenyl 
group optionally further has include 1 to 3 substituents 
selected from the group consisting of 

(l) halogen (e.g., F, Cl, Br and the like); 
(2) a Cl-C6 alkoxy group (e.g., methoxy, ethoxy and the 
like); and 
(3) a Cl-C6 alkyl group optionally having 1 to 3 substituents 
selected from the group consisting of halogen and Cl-C6 
alkoxy, and the like. More preferred is halogen (e.g., F, Cl, Br 
and the like), and still more preferred is ?uorine. 

Preferable examples of R2 represented by the formula 

(each symbol is as de?ned above, and the biphenyl group may 
be further substituted) are, for example, a group represented 
by the formula 

[Wherein 
R13 is 

(1) hydrogen, 
(2) halogen (e.g., F, Cl, Br and the like), 
(3) a C1 -C6 alkoxy group (e.g., methoxy, ethoxy and the like), 
or 

(4) a Cl-C6 alkyl group optionally having 1 to 3 substituents 
selected from the group consisting of halogen and a Cl-C6 
alkoxy group, 
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more preferably halogen (e. g., F, Cl, Br and the like), 

and still more preferably ?uorine; and 

Z is O or S.], and speci?cally, 

—cH2 , 

10 

/N_ 
OYNH 

O 15 

—CH2 ’ 

N_ 20 

/ 
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O:< 
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-continued 

—cH2 , 

—cH2 

and the like are preferable. 
Examples of the “optionally substituted C1 -C6 alkyl 

group” for R3 or R4 include those similar to the “optionally 
substituted C1 -C6 alkyl group” for R5. 
As the “optionally substituted C1-C6 alkyl group” for R3 is 

preferably a C1 -C6 alkyl group optionally substituted by l to 
3 substituents selected from the group consisting of a C1 -C6 
alkoxy group, a C3 -C6 cycloalkyloxy group, halogen, a 
hydroxy group, an oxo group and a C3 -C6 cycloalkyl group, 
and a C1 -C6 alkyl group optionally substituted by l to 3 
substituents selected from the group consisting of a Cl-C6 
alkoxy group, halogen, a hydroxy group and a C3 -C6 
cycloalkyl group is more preferable, and a C1 -C6 alkyl group 
is further more preferable. 
The “optionally substituted Cl-C6 alkyl group” for R4 is 

preferably a C1 -C6 alkyl group optionally substituted by l to 
3 substituents selected from the group consisting of a C1 -C6 
alkoxy group, a C3-C6 cycloalkyloxy group, a hydroxy 
group, halogen, a cyclic hydrocarbon group (preferably, a 
C3-C6 cycloalkyl group or a C6-Cl4 aryl group), a hetero 
cyclic group (preferably, a 5- or 6-membered, aromatic or a 
nonaromatic heterocyclic group containing, as a ring-consti 
tuting atom besides carbon atom, l to 4 hetero atoms of l or 
2 kinds selected from the group consisting of nitrogen atom, 
sulfur atom and oxygen atom, for example, morpholinyl and 
the like) and a Cl-C6 alkoxy-carbonyl group. 

Examples of the “optionally substituted C3 -C6 cycloalkyl 
group” for R3 or R4 include those similar to the “optionally 
substituted C3-C6 cycloalkyl group” for R, Ra, Rb or Rc. The 
“optionally substituted C3 -C6 cycloalkyl group” for R3 or R4 
is preferably a C3-C6 cycloalkyl group. 
The “optionally substituted C1 -C6 alkoxy group” for R3 or 

R4 optionally has 1 to 5, preferably 1 to 3, substituents at 
substitutable position(s). Examples of the substituent include 
those recited as the substituent of the “optionally substituted 
C1 -C6 alkyl group” for R5. The “optionally substituted 
Cl-C6 alkoxy group” for R3 or R4 is preferably a Cl-C6 
alkoxy group. 

Examples of the “optionally substituted C1 -C6 alkylamino 
group” for R3 or R4 include an amino group mono sub stituted 
by “optionally substituted Cl-C6 alkyl group” can be men 
tioned. Examples of the “optionally substituted Cl-C6 alkyl 
group” include those similar to the “optionally substituted 
C1 -C6 alkyl group” for R5. The “optionally substituted 
C1 -C6 alkylamino group” for R3 or R4 is preferably a C1 -C6 
alkylamino group. 


































































































































































































































































































































































































































































































































































































































































































































































































































































































